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promotional purposes. Citation of brand names does not constitute an

Tl

official endorsement or approval of the use of such commercial products.
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A DESCRIPTION OF THE BUILDING MATERIALS
DATA BASE FOR CINCINNATI, OHIO

Carolyn J. Merry
Perry J. LaPotin

INTRODUCTION

Background

\\\~—___j; The Interagency Task Force on Acid Precipitation manages the National
Acid Precipitation Assessment Program (NAPAP). There are ten Task Groups,
one for each of the nine research areas in the National Program and one for
international activities (Table 1). The goal of NAPAP is to develop and
improve a data base that will help researchers understand the causes and
effects of acid deposition and how it can be effectively managed. Our work
on the acid rain program has been with the Environmental Protection Agency

in support of Task Group G, which looks at Effects on Building Materials

and Cultural Resources. -——= o D% 1472~

Table 1. The ten Task Groups in the National Acid Precipitation
Assessment Program (after Interagency Task Force on Acid
Precipitation 1984).

Task Group Coordinating agency
A Natural sources NOAA
B Man-made sources DOE
c Atmospheric processes NOAA
D Deposition monitoring DOI
E Aquatic effects EPA
F Terrestrial effects USDA
G Effects on materials and cultural resources DOI
H Control technologies EPA
I Assessments EPA
J International activities DOS

NOAA - National Oceanic and Atmospheric Administration
DOE - Department of Energy

DOI - Department of Interior

EPA - Envirounmental Protection Agency

USDA - United States Department of Agriculture

DOS - Department of State
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New Haven, Connecticut, was selected as the first New England test
site to obtain ground truth data on building surface materials (Interagency
Task Subgroup G Meeting, 14 December 1983). Data were also collected in
Portland, Maine, and Pittsburgh, Pennsylvania, as part of an ongoing effort
to examine the type and extent of building materials exposed to acid depo-
sition in the northeastern U.S. Once sensitive building materials are
located and their distribution understood within a few "representative”
locations, the information may thea be extrapolated or applied to other
cities in the United States (Merry and McKim 1984).

Objective

MICHIGAN |, Loke frie

This report presents the data base of

[ ]
building materials collected for Cincinnatf, Clevelana

Ohio (Fig. 1). Distribution summaries will

be presented in the form of frequency tables, Columbus

VINVATASNNI

DRI

INDIANA

summary statistics, histograms and bar

J CINCINNATI
charts. The data will be analyzed to deter- A

mine the suitabilty of the collected vari- KENTUSRY W VIRGINIA
ables for predicting the distribution of

building materials when all surveys are com~ Figure 1. Site location
pleted. map of Cincinnati, Ohio.

DESIGN OF THE FIELD SAMPLING PROGRAM

Sample frame definition

The city of Cincinnati, Ohio, was subdivided into the sampling frames
of Urban Central Business District (UCBD), Urban Livelihood, Industrial-
Commercial (ULIC), Urban Multi-Family Residential (UMFR), Urban Single~
Family Residential (USFR), Nonurban Suburbanizing (NSUB) and Nonurban Rural
(NRUR) (Fig. 2). Each sampling frame consists of a number of census tracts
that have a commonality on the basis of population density, single-unit
dwellings and land use (Rosenfield 1984). The two 1980 census variables
used to group the census tracts were population density (in persons per
square kilometre), and dwelling units in one-unit structures (%). The
three variables of land use (circa 1973) used for the grouping were built
residential area (%), built nonresidential (%) and open land (%) (Table

2). The water surface area within a tract was not considered, since it was

—
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Table 2. The U.S. Geological Survey land use and land cover categories
(after Anderson et al. 1976 and Rosenfield 1984).

Collapsed categories Level 1 Level 11
Built 1 Urban or builtup land
residential 11 Regidential
Built 12 Commercial and services
nonresidential 13 Industrial
14 Transportation, communications and
utilities

15 Industrial and commercial complexes
16 Mixed urban or builtup land
17 Other urban or builtup land
2 Agticultural Land
Open land, 21 Cropland and pasture
with buildings 22 Orchards, groves, vineyards, nurseries
and ornamental horticultural areas
23 Confined feeding operations
24 Other agricultural land

3 Rangeland

. 31 Herbaceous rangeland
Open land, 32 Shrudb and brush rangeland
without buildings 33 Mixed rangeland

4 Forest Land
41 Deciduous forest land
42 Evergreen forest land
43 Mixed forest land

Omitted from 5 Water
analysis 51 Streams and canals
52 Lakes
53 Reservoirs
54 Bays and estuaries
Open land, 6 Wetland
without buildings 61 Forested wetland

62 Nonforested wetland
7 Barren Land
71 Dry salt flats
72 Beaches
73 Sandy areas other than beaches
74 Bare exposed rocks
75 Strip mines, quarries and gravel pits
76 Transitional areas
77 Mixed barren land

improbable that a building would be sited there. These data were used in
the Statistical Analysis System (SAS) to develop a trial classification.
The classifications were adjusted by a disciiminant function and by review-
ing on the map the location and juxtaposition of tracts and the overall

pattern of the tract classes.*

* Personal communication with James Wray, U.S. Geological Survey, 1984.
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Figure 2. Sampling frames for the Cincinnati, Ohio, area (after
Wray 1984).

Selection of sample points

The sample size of 70 was calculated previously from the Revere,
Massachusetts, data base of buildings (Merry and LaPotin 1985a) by multi-
plying the minimum sample size determined from the cumulative multinomial
distribution (30) by the design effect (2.34) using the Revere data (see
Rosenfield 1984). To ensure the minimum of 70 buildings per sampling
frame, 107 sample points were selected for each sampling frame (allowing
for empty footprints in 35% of the sampled locations). The allowance for
35% empty footprints was determined from prior sampling studies in New
Haven, Connecticut, and Pittsburgh, Pennsylvania (Merry and LaPotin 19R5b,
1986a).




Table 3. Number of sample points for the Cincinnati, Ohio,
building materials inventory.

Number of points Number of
Sampling frame with buildings ___empty points Total points
UCBD 72 (73%) 27 (27%) 99 (100%)
ULIC 48 (52%) 45 (487%) 93  (100%)
UMFR 47 (48%) 51 (52%) 98  (100%)
USFR 69 (71%) 22 (29%) 97 (100%)
NSUB - - (92) (100%)
NRUR - - (100)  (100%)
Total* 236 (61%) 151 (39%) 387 (100%)

* Reflects only the sampled footprints. The points in the NSUB and NRUR
sampling frames were not inventoried during the field survey.

The sample points were generated by the U.S. Geological Survey using a
stratified, systematic, unaligned random sampling procedure. A similar
sampling procedure (stratified, systematic, unaligned) was used previously
by the U.8. Geological Survey for selecting samples for use in accuracy
testing of the land use and land cover maps produced under the National
Land Use and Land Cover Mapping Program (Ling and Rosenfield 1980). The
advantage of the systematic sampling algorithm is that it distributes the
sample units equitably over the entire sampling frame. In addition, it is
area-weighted, which means that points are allocated on the basis of area
(Rosenfield 1984). Table 3 shows the total num“er of points that were
generated for the Cincinnati field survey program. The UTM coordinates for
each sample point are shown in Appendix A,

Each sample point had a corresponding "footprint™ or a given spatial
area on the ground that had to be examined in the field. The total land
area and the density of buildings (using the number of dwelling units) for
each sampling frame from the 1980 census data were used as input to a
simple PASCAL program written to determine the footprint size for each
sampling frame (Appendix B). The footprint areas were constrained to
sample no more than 30% of the total UCBD sampling frame. The final foot-

print sizes are presented in Tab.. 4.
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The field program began in January Table 4. Footprint sizes for
2 Cinci i, Ohi 1lin
1985 and was completed within two months ;hp incinnatd, 0, sampiing
rames.
by two-person teams. One person normally
recorded the dimeasions and material Sampling Footprint size
types of the building, the other person frame (ft) (m)
took photographs of the building and used UCBD 435 133
an optical rangefiander to determine
building height. Because of monetary ULIC 223 68
constraints, only the four most urban UMFR 201 6l
1i f i.e. CBD to USFR) wer
sampling frames (i.e., U o ) were GSFR 391 98
inventoried in Cincinnati.
The building worksheet was developed NSUB 790 241
by a committee composed of representa- NRUR 1608 490

tives from CRREL, the U.S. Environmental
Protection Agency at Research Triangle
Park, N.C., and the U.S. Bureau of Standards. The worksheet form was designed
to provide information on the location of the building in UTM coordinates;
characteristics of the surrounding terrain in terms of census tract, land use
type and sampling frame; dimensions and type of building; lot size dimensions;
material distribution percentages in the foundation, first story and all above
stories; and the surface area and material types for the roof, roof-mounted
apparatus (vents, flues, stacks, skylights and flashing), chimneys, rain
gutters, downspouts and fences. The worksheet used in the Cincinnati field

survey 1s shown in Appendix A.

DATA DESCRIPTION

Each sample point was recorded on an individual data sheet during the
survey. If the sample point was empty, the sections concerning descrip-
tion of the building were coded as zeros. If there was more than one
building per sample point, a separate worksheet was completed for every
building. From our Pittsburgh field inventory, we found that the number of
buildings within a footprint could be quite high (Merry and LaPotin
1986a). Therefore, we modified the field sampling procedure to sample only
the building closest to the center of the footprint, with the constraint
that at least 10% of the footprint area was to be inventorifed. In this

manner, a maximum of three buildings was sampled for any individual
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footprint. If more than one building was ifaventoried, a random selection

i

was made of one of them and coded into our data base. The data were

¥

ol

checked several times using the procedures outlined in Appendix A.
Appendix C describes the variables assigned to the Cincinnati field
data. The frequency runs for the variables are organized by variable type

(e.g., major classification, census tract data, general building descrip-

tion). Page formats are organized so that for each variable, numeric
summaries are provided first (for example, the labels for each value with
frequency of occurrence and percent of the distribution), followed by
graphic presentation (histogram or bar chart), and ending with statistical

summaries (for example, mean, mode, skewness and kurtosis). The sample

size is presented at the bottom of each summary section, along with the

SERAMS SAMPL-ING FRAME
VALID cuM
VALUE LABEL VALUE FREQUENCY PERCENT PERCENT PERCENT
LC8D 1 9¢ 25. 6 2%5. 6 2s. o
LeIc ? 93 24.0 2¢4.0 49 5
MER 3 97 25. 1 2%.1 74.7
3FR 4 78 25.23 2%.3 100. 0
TOTAL 237 100.0 100.0
1
1 ~—- ——— s +
UCBD P 1
1
2 -
wic t 93 1
X
3 ——————— - —— ——— e Em— ——-—
UMFR 1 LY I
1
§ cmmrr v e ceo—. ——— ———
USFR [ 9% I
- - -
I
I .. ..l .. ... A T S | SR I
0 20 40 o 80 100
FrEQUENCY
FEAN 2 sot S1D AR 087 NeDIAN 3. o0
MI0E 1 000 S0 DEV 1.128 VAR IANCE 1.271
AURTESIS -1 381 S E KURT 1. 99% SKEWNESS -. Co%
3 E SKEW 124 AANGE 3. 000 ATNIMUM 1. 000
~ X THUM 4 000 3um 948. 000
PZRCENTILE VALUE PERCENTILE vVALUE PERCENTILE VALUE
10. 00 L 000 2% 00 1. 000 33.30 2. 000 .
33 00 3. 000 56. 70 3. 000 7$. 00 4. 000 -
0. 00 4 000 -
.
VALTD CASES 387 MISSING CASES ) -~
-

Figure 3

. Sample page of frequency

analysis data.
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number of missing cases (or observations). Fach observation corresponds to
a footprint sample point for the four sampling frames in Cincinnati. Fig-
ure 3 is an example of how the frequency runs are presented in Appendix C.

Variables with continuous distributions or discrete variables with
large numeric diversity are graphically represented by a histogram. Vari-
ables with small numbers of categories (e.g., sampling frame and land use),
are presented by horizontal bar charts with the sample sizes shown within
the bar areas. Summary statistics are included to describe the variable's
distribution (e.g., mean, median, skewness and kurtosis).

Certain variables act as descriptors of building materials exposure
and distribution, for example, exposed walls in footprint (EWIF) and aver=-
age wall height (HT). Their corresponding frequency runs are tabulated
using the sample of size 236, where buildings were observed in the foot~-
prints (Table 2). All other variables, not related to the building
description, use the 387 total cases.

The column headings marked VALUE represent the actual observed value
for the variahle. Fregquency (denoted FREQ) represents the number of cases
falling within the category. Percent (PCT) and cumulative percent (CUM
PCT) represent the percent of the total falling within the specified cate-
gory and the running cumulative percent, respectively; the cumulative
percent for the last category is always 100.

The data were analyzed using the Statistical Package for the Social
Sciences (SPSS) software on a VAX-11/785 minicomputer (Nie et al. 1975).
More in-depth discussion of the summary statistics used can be found in

most elementary applied statistics texts (e.g., Snedecor and Cochran 1980).

DISCUSSION

The frequencles provided in Appendix C are separated into six
sections.

The Major Classification Variables are land use designation (LU),

sampling frame (SFRAME), sample point number (SPOINT) and census tract
(TRACT) for the 387 total observations.

The land use classification for each sample point (LU) was based on
{ts location within the digital land use data base from the Geographic
Information Retrieval and Analysis System (GIRAS) (Mitchell et al. 1977).
The aerial photography used in GIRAS is from 1972-74 (Loelkes 1977). The

8




minimum mapping unit for the land cover map is 10 acres (N.04 kmz) for the

level TI categories 11-17, 23-24, 51-54, 75 and urban occurrences of 76
(Table 2). The minimum mapping unit for the remaining level 1T categories
was 40 acres (0.16 kmz).

Almost half nf the sampled structures fall within the residential land
use class (LU). Another 21% are within the commercial and services land
use class, 15% are within the trausportation land use class and 11% are
within the industrial class. These four land use types make up 937 of the
footprints sampled. Cumuiative percents show that 98% of the sample points
fall within the level I category of urban or builtup land, with the remain-~
ing 2% found within the level I category of agriculture (the cropland cate-
ZOTY )

The sampling frame number (SFRAME) shows the distribution of foot-
prints within a given sampling frame. The distribution is uniform across
the four sampling frames, with between 93 and 99 footprints per frame. The
minimum number of sampled points for a given subcategory is 93, correspond-
ing to the ULIC class. The frequency table for SFRAME displays the sample
point distribution. The histogram shows that all of the sampling frames
contain the minimum of 93 points.

The census tract (TRACT) variable represents the distribution of
sampled footprints within a given 1980 census tract. The majority of
sample points (17%) are within census tract 10, census tract 1 in Figure 4
(each census tract shown in Appendix C should be divided by 10 to account
for subdivided census tracts) that correspouds to the UCBD sampling frame
(Fig. 2 and 4). Another 97 were found within two census tracts (40 and 60
located within UCBD [4 and 6 in Fig. 4]) and 4% within tract 7010 (701 in
Fig. 4) in the UMFR. The remaining 71% of the sample points are distribut-
ed uniformly, ranging from 1 to 9 sample points observed within each of the
remaining sampled tracts. The histogram has three modes, illustrating that
most of the sampled structures fall in the following tracts: 40% in tracts
that number less than 1000, 247 between tract numbers 2100 and 2600, and

27% in tracts with a number above 5100.

The second section in Appendix C is the available Census Tract Infor-

mation. These seven variables are derived from the U.S. Bureau of Census

(1980) for the land areas within the five land use classes given by the

U.S. Geological Survey GIRAS data base (corresponding to the 131 sampled
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Figure 4. Census tracts for the Cincinnati, Ohio, area (after US Census
Bureau 1980).

census tracts in Cincinnati). They are the total population in the census
tcact (POP), the total number of housing (dwelling) units in a census tract
(DU) and the number of dwelling units in one~unit structures (Ul), and the
following four land cover classes: the built residential land use (ABR),
the built nonresidential land use (ABNR), the open land containing build-
ings (AOB) and the open land containing no buildings (A0). All are in

millions of square feet.
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Figure 4 (cont'd).

The distribution of tract population (POP) indicates that 17% of the

footprints were located in tracts with 172 persons. The average population

per tract across the sampled region is 3778 persons, with a median value of
3488 persons. The populations of the Cincinnati tracts vary from 172 to
over 14,060 people per census tract, However, percentiles suggest that the
majority of tracts contained fewer than 7705 people (90%).

The total dwelling units in a given tract (DU) varies from 6 to 4897
The mode of 6 dwelling
The inner quartile about

The

units, with an average of 1433 dwelling units.
units per tract occurred in 177 of the sample.

the median ranges from 551 to 2129 total dwelling units per tract.
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average number of one-unit st-uctures (Ul) in a tract is 834, The range of
dwelling units varies from 1l to 3524 units, with the most common value of
one single-unit structure per tract (26%).

The built residential category (ABR) includes the level II urban cate-
gory of residential (see Table 2). The built nonresidential category
(ABNR) includes the urban categories of commercial and services, indus-
trial, transportation, communications and utilities, industrial and commer-—
cial complexes, and the mixed urban or builtup land. The open land with
buildings category (AOB) includes the other urban or builtup land, and the
entire level I category of agricultural land. The open without buildings
category (AO) includes the level I categories of rangeland, forest land,
wetlands and barren land.

The land distribution in Cincinnati tends to favor built residential
(ABR). Comparing medians, one notes that ABR covers 1.3 million ftz, while
built nonresidential (ABNR) accounts for 900,000 fr2, Open land with
buildings (AOB) is an order of magnitude larger than the comparable (AO)
area without buildings (AOB = 70,000 ft2; A0 = 7000 ft2).

General Building Descriptions, including wall dimensions, are the

third section in Appendix C. Frequencies are tabulated using the 236 cases
where buildings were observed. Variables include the approximate age of
the structure (AGE), exposed walls in the footprint (EWIF), average wall
height (HT), lot size (LOT1 and LOT2), number of buildings in the footprint
(NBUILD), building dimensions (SIDEl and SIDE2) and the building type
(TYPE).

The first variable, AGE, represents the approximate age of the struc-
ture using the year 1900 as a base (e.g., 1984 is represented as 84, 1900
as zero, and 1801 as -99). Only 4% of the observed structures were built
prior to 1900. The majority of the structures observed were built from
1930 to the present. There was a spread of 133 years in building age, a
mean construction date of 1950 and a median construction date of 1959; the
most frequently observed construction date was 1970, The upper third of
the building age distribution begins in 1970.

The exposed walls in footprint (EWIF) is the perimeter (in feet) of
the buildings contained within the footprint. EWIF is recorded for use in
calculating the portion of the building wall surfaces ohserved within a
sampled footprint. Of the 236 structures sighted, 67% show EWIF values of

12




280 ft and below. The histogram indicates that the distribution is skewed

to the right (skewness = l.4), with a mean value of 335 ft and a lower
median value of 192 ft. The percentiles indicate that 90% of the observed
structures display EWIF values below 999 ft; the inner quartile about the
median ranges from 148 to 417 ft.

The average wall height (HT) in feet for a sampled structure is also
provided. Over a quarter of the bulldings are lower than 18 ft, and the
cumulative percents suggest that the majority of observed wall heights are
below 30 ft (81%). Using 12 ft per story as an average, We see that 5% of
the observations are of one-story structures, 457 two-stories and below,
and 88% three-stories and below. The mean value of 28 ft corresponds to an
average building size of slightly over two stories. The standard deviation
of 17 ft reflects the small variance of buildings found in Cincinnati,
relative to the maximum observed height of 160 ft.

Lot size (LOTl and LOT2) represents the side dimensions (in feet) of
the plot of ground surrounding the building being sampled. LOTl represents
the length of the plot and LOT2 represents its respective width. The

person on the survey team estimated the lot size by using markers, such as

fences and the proximity of adjacent buildings. The average lot dimension
was of length 201 ft and of width 243 ft. The median lot size was 100 ft
in length by 150 ft in width. The most frequently observed lot dimension
was 100 ft. The percentiles show that 677 of the lot dimensions were 200
ft and below. The overall range of lot dimensions was 979 ft in length and
949 ft in width.

NBUILD was a variable added to the data set to represent the total
number of buildings within a footprint. Because in Pittsburgh the survey
teams encountered a large number of buildings to sample within the foot-
print area for the UCBD sampling frame (Merry and LaPotin 1986a), we decid-
ed to inventory the building located closest to the ceanter of the foot-
print, with the constraint that 10% of the footprint would be sampled. In
addition, no more than three buildings per footprint were to be sampled at
each point (an economic constraint). About 26% of the footprints contained
either one or three buildings. The average number of buildings found with-
in a footprint was three. Approximately 12% of the sampled footprints con-

tained four or more buildings.
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it
kfﬁ, The variables SIDEl and SIDE2 are, respectively, the length and width
’:Jﬁ dimensions (in feet) of the building. The average building dimension 1is
{H. 123 ft in length by 113 ft in width. The median building dimension is
- smaller — 60 ft in length by 40 ft in width. The range of dimensions is
"ig 989 ft for SIDEl and 993 ft for SIDE2, while the most frequently occurring
'Eﬁa dimension is 30 ft for both SIDEl and SIDE2. Both distributions are skewed
G to the right (skewness values of 2.5 and 2.8 respectively) suggesting more
:j) smaller—-sized structures.
aﬁ}} The building type classification (TYPE) is used for categorizing the
isé use of the individual structures being sampled. In the frequency distri-
;ﬁ bution, 151 (39%) of the 387 sampled footprints resulted in no structures
\ - being observed (Table 3). Of the footprints containing buildings (236),
'EE almost half were found to be one-unit residential structures. The other
:i: significant building type was commercial buildings (39%). The remaining
:}; building types contained from 1 to 6 observations per category.

:\ Actual Spatial Areas of Building Material Types are presented in the
\ﬁg fourth part of Appendix C for the five composite building material classi-
:{ fications recommended by the Interagency Task Force*. These areas repre-
3:E sent the square footage of building surface walls potentially exposed to
‘r“& acid deposition. The five composite building materials computed are paint-
f;:J ed materials (APAINT), mortar/masonry (AMORT), stone materials (ASTONE),
::: galvanized metal (AGALV) and all other materials (AOTHER). From the

original building worksheet (Appendix A), the 21 material types were

O

A grouped into the above five categories (Table 5).

:%: For the area of painted materials (APAINT), 8% of the sampled struc-
‘E}i tures had no painted wall surface area. The 236 sampled structures showed
e a mean painted wall exposure of 3821 £ft2 and a median painted exposure of
:f: 1900 ft2. The standard deviation of 6301 ft2 is not surprising, given the
:;: range in exposures among individual structures of 67,736 fe2. The distri-
,;:; bution is extremely skewed to the right (skewness = 5.4) and is far more
%:; peaked (kurtosis = 46.2) than a normal distribution with similar mean and
-‘% standard error; 90% of the painted exposure per structure was found to be
?t: below the 9960 ft2 level.

?z; Areas of exposed mortar-masonry material (AMORT) were observed on 166
hal structures, indicating that 307% of the footprints with buildings had no
‘:;: * Personal communication with F. Lipfert, Brookhaven National

;}ﬁ: Laboratory, 1984,
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Y Table 5. The 21 material types grouped into
i@ five material classes.

o

o

{ APAINT

:-i Painted wood (excl. stalned)

v Painted steel

Painted aluminum
Painted masonry

) Painted concrete

- Painted stucco

o Painted other material

.Q ' Painted other material (cannot identify)
‘e
[~

N AMORT
o Bare brick
\ Bare bleck

oy Bare field stone

>,

o AGALY

, Bare galvanized steel

i

o ASTONE
4 Bare marble
jﬁf Bare limestone

.:; Bare granite

N~?

[ AOTHER
g Bare wood (incl. stalned)

- Bare concrete

o Bare glass

=4 Bare vinyl

iy Bare other material
::; Bare other material (cannot identify)

by ::I
+ S
mjs mortar-masonry exposure. The mean mortar-masonry surface area (4502 fr2)
:;: is higher than the median exposure (1770 ftz), reflecting the skew of the
2!

(4 distribution to the right (skewness = 4). The range of mortar-masonry

surface area is 69,930 ft2; however, the percentiles suggest that 75% of

f
e’

s -

the sampled structures exhibited mortar-masonry exposures of 3501 ft2 and

;%; below. Only 10%Z of the structures had exposures greater than 11,339 fe 2
Qg Most structures in the Cincinnati sample exhibited little or no bare
;hé stone exposure (ASTONE). Cumulative frequencies indicate that 85% of the
‘.:j footprints with buildings have no exposed bare stone surfaces. Percentiles
::é indicate that 90% of the sampled bulldings displayed 355 ft2 or less of

!& bare stone materials; the median and mode values were 0. The maximum

:uf exposed surface area was 24,273 fe2
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3 A small number of structures (2%) had bare galvanized steel exposure
: (AGALV). Of the 236 footprints with buildings, 6 structures were composed
f of some portion of bare galvanized steel. Of the sampled footprints with
{ buildings, 987 have no galvanized steel exposure. The summary statistics
o show a median and mode of 0, with a mean exposure of 47 ftZ; the maximum
‘: exposed galvanized steel surface area was 7541 ft2

: The fifth composite material class is the remaining materials cate-
v gory (AOTHER) that includes all nther materials not classified into the

:5 above categorles. The surface areas of the AOTHER catepgory are relatively
}j continuous and nonclustering, with a uniform frequency distribution. The
§ percentile values reflect the uniformity of the distribution for surface

wall areas of 566 ft2 and below at the 75th percentile. The 90th percen-
tile rises sharply to a maximum exposure for an individual bhuilding of 2332

ft2 and above.

The fifth section in Appendix C is the Roof and Roof-Mounted Apparatus

! Items and Material Types. It contains the variables of exposed chimney
' area (CAREA), chimney material (CMAT), exposed roof area (ESAREA), roof
material (ERMAT), roof slope (SLOPE) number of roof-mounted apparatus items
p or area (ITEM1, ITEM2, FLAREA) for the 236 observed buildings, and the roof
{ apparatus material (RMAT, SKYM, FLMAT).
( Nearly half of the structures had no chimney (CAREA = 0). The mean

surface area of an observed chimney is 58 ft2 with a standard deviation of

P

j: 184 ftz; 67% of chimney surface areas are 36 ft2 and below. Values greater
‘ than 36 ft? rise uniformly toward a surface area of 800 ft2; there were two
,; 1800-f¢2 chimneys. The majority of chimneys (CMAT) were brick (42%). Less
; than 10% of the chimneys were painted or made of some other type of materi-
:; al.
‘. The exposed surface area of the roof (ESAREA) shows a wide range of

:: values from 60 to 488,400 ft?. The mean surface area is 24,910 ft2, with
Ei the most frequently occurring roof area (ESAREA) being 1200 ftz, far below
-2 the average value. The standard deviation is twice the mean at 55,589

! ftz. The percentile values indicate that 67% of the roof areas are less

3 than 7063 ft2. The exposure rises sharply, however, over the upper 33% of
v the distribution.

? The roof material (ERMAT) was predominantly asphalt shingle (53%).

) Roofs of other material types (30%) were also prevalent in Cincinnati.
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Over two—thirds of the roofs were sloped, rather than flat, as illustrated

by the horizontal bar chart for the variahle SLOPE,

There were 160 occurrences of vents, flues and stacks in the
Cincinnati sample (ITEMl). These items (RMAT) were principally bare gal-
vanized (31%), painted material (15%) and other material tvpes (13%).

Only one skylight was observed in Cincinnati ([TEM2). The framing
material of the skylight was made of bare galvanized metal (SKYM).

There were 70 occurrences of flashing material (FLMAT) recorded. Bare
galvanized (187) was the predominant material type. The flashing area,
(FLAREA) ranged from 1 ft2 to over 999 ft2, The average area was 23 ftz,
with a median and mode value of 0, reflecting the ahsence of flashing
materials within the sampled region.

The last part of Appendix C presents the variables of Rain Gutters,

Downspouts and Fences for the 236 sampled structures. Rain gutters

(RGMAT), and downspouts (DSPOUT) were found on 171 structures. Most rain
gutters and downspouts were painted. The average length of a rain gutter
(RGLENGTH) was 127 ft; for a downspout (DSLENG) the average length was 64
ft. A standard deviation of 173 ft was observed for the rain gutter
length; the standard deviation was smaller for the downspouts, 112 ft.

There were 68 fences (FENCE) observed within the sampled footprints.
Both fence length and height were recorded in the field, but were multi-
plied together to obtain the fence area variable (FAREA). The material
type was principally bare galvanized chain link (18%). The average fence
area was 197 ftz, with a standard deviation of 359 ft2.

CONCLUSIONS

A building materials sampling program for the Cincinnati, Ohio, area
was conducted during January and February 1985. The stratified, systemat-
ic, unaligned random sampling procedure was applied to generate sample
polints across the six sampling frame areas. Using this procedure, a total
of 579 points with a minimum of 93 sample footprints per frame were sur-
veyed. A diverse data set was taken on building size and surface material,
roof characteristics and roof apparatus, chimneys, gutters, downspouts and
fences. The Cincinnati data are summarized according to overall material

distribution by structure.
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Table 6. Summary statistics of the five composite material classes.

Structures
Composite Mean Median Inner not exhibiting
material exposure exposure quarttle Range the material
class (ft?) (£t2 ) (ft ) (ft4) (%)
APAINT 3821 1900 561 to 4567 67736 8
AMORT 4502 1770 0 to 3502 69930 30
AGALV 47 0 D toO 7541 98
ASTONE 619 0 0toO 24273 85
AOTHER 1362 150 0 to 566 52448 44

As was found with the surveys for New Haven, Connecticut, for Port-
land, Maine, and for Pittsburgh, Pennsylvania, the appropriateness of the
five composite material categories was seriously questioned (Merry and
LaPotin 1985b, 1986a and b). In Table 6, a number of summary statistics
have been assembled to reinforce this conclusion. The two categories of
AGALV and ASTONE are seriously under—sampled, whereas the AOTHER category
containing numerous other material types is over-used (567 occurrence fre-
quency). In addition, inner quartiles suggest that APAINT is over-sampled;
APAINT contalns too many painted categories of materials and is identified
on 91% of Cincinnati's sampled structures. We feel that the composite
material classifications should be redistributed for future analysis of
this data base. In particular, painted materials should be declustered,
and galvanized and bare stone exposure should be contained within the
AOTHER category, reflecting their lack of exposure in Cincinnati and in the
previous three surveys of New Haven, Portland and Pittsburgh. Other cate-
gorles should be constructed from the AOTHER materials. These measures
would emphasize specific materials whose exposure is being masked in the

present composite material classes.
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- APPENDIX A: DATA
A
‘, Listing of UTM coordinates for each sample point
Re ¥
By 0
]
- LT Last S tortn L CIv_tast L™ toren Si L
e’ 21, 7l2uee, 433300, 1 4 70, 71sudc. 43309y, 4 14
~ Sl TL2Meu. 4332974, 1 13 71, 718306, $330960., 4 leé
\ 3. 712994 433,791, 1 14 72, 71430l. 437y, 4 14
d 4. 71362, 4332761, 1 14 73. 71446y, 433U64Y, 4 4
~ 5. 71263u. 4332679, 1 4 74, 714650, 433650, 4 12
[- e, 713114, 4332042, 1 14 75, 7l423¢. 4330621, H 14
b - J7. 71264l 4332554, M 13 76. 714541, 433Coul. 4 12
- 2%, 712459, 4332441, 1 14 77. 714579, 4332y, 4 14
- LY. 71273y, 411304420, 1 14 To. 714321, 4334241, 4 14
- 1. 7129Z.. 433244y, 1 13 79, 714529, 43308, 4 13
11, 713141, 4332351, 1 12 s, 714609, 4330040, 4 12
! 12. 713261, 433231, 1 14 31, 714344, 4329069, 4 13
- 13, 71230, 4332200, 1 12 3z. 716179, 4330848, 6 12
14, 712758 4332160, 1 14 83, 71612¢. 4330759, 6 12
ts. 713020, 4332141, 1 14 34. 715739, 4330710, 6 14
16. 712430, 4332061, 1 14 85, 715136, 4330678, € le
b 17. 713210, 4332009, 1 12 86, 71494, 433659, 6 12
e ls. 713379, 4331920, 1 14 37. 71576u, 4330639, 6 14
b iy, 712740, 4321681, 1 12 8&. 71516y. 4330609, 6 12
[y 25, 712871 4331540, 1 12 8%. 714990, 4330589, 5 12
( 21, 71252¢. 43313840, 1 14 Yo, T1545Y. 4331579, 6 14
22, 712771, 4331783, 1 14 91, 7148¢l, 43304606, 6 14
N 23. 713334, 4331759, 1 14 92, 715679. 4330461, 6 12
. 24, 712759. 4331706, 1 14 93. 715961, 433041y, 3 1z
N . 25, 71239u, 4331634, 1 14 94, 71557¢. 433040, 6 2
. 26, 713J7u. 4331561, 1 14 95. 715341, 433¢379. 6 12
X 7. 7124bu. 4331556, 1 13 96. 714824, 4330341, 6 14
> 25, 712694. 433150, 1 14 97. 714590. 4330339, 6 14
29. 712876, 4331471, 1 12 95, 71510Gu. 433vwl8l. 6 12
3. 713999, 433139¢. 1 12 99, 714570, 4330630, 6 13
( 31, 713381, 4331348, 1 14 21, 715111, 4331499. 7 12
3z, 713330. 43312139, 1 12 €2. 7138le. 4332171, 15 12
’ 3.0 713059, 433119y, 1 12 ¢3. 716222, 4331949, 1y 12
34, 712699, 4331141, 1 14 D4, 715280, 4332419, 23 12
: 35. 712480, 4331129, 1 13 05. 712491. 4336C19. 2y 15
R 36, 712959, 4331110, 1 12 b6, 71273¢. 4334929, 2 15
B 37. 712886. 4331261, 1 12 7. 713238, 4333660, 26 il
A 38, 71380, 433182u. 1 12 28. 712619. 4333264, 2% 14
- 39, 712619, 4330971, 1 13 v9. 714690, 4334951, 3¢ 12
4¢, 713370, 43309440, 1 12 1. 7156%., 4334950, 3 11
3 41, 713613, 4334919, 1 12 11, 714796, 4334541, 38 2
¥, 4z, 713713, 4330899, 1 12 12, 717299¢. 4334049, 37 11
> 43, 712360, 4330880, 1 14 13, 717590, 4333470, 37 11
R~ 44, 713540, 4330860, 1 12 14, 717829, 4335359, 34 14
R - 45, 713220, 433u80u. 1 14 15. 722250, 4336641, 44 17
N 46. 713690, 4330779. 1 14 16, 722630. 433¢ubL. 44 17
i 47, 713289, 4330760. 1 14 17. 724700, 4334464, 47 21
¥4 4%, 712369, 433¢751. 1 14 16, 724740, 4333141, 47 21
| 49, 717546, 4330729, 1 14 1. 723750, 4332553, 47 17
s5¢. 71409y, 4330721, 1 14 2. 722518, 4330980, 47 14
o 51, 71292¢. 433071, 1 14 21. 721419, 433765¢. 54 14
P 52. 713659, 4330511, 1 13 22, 723¢21. 4338050, 55 12 t
T 53. 713719, 4336494, 1 13 23, 724849, 4337549, 55 11 9
o 54, 712844, 433047¢. 1 13 24, 71361, 434169y, 51 12 §
i 35. 713350, 4330470, 1 13 25, 717520, 4339941, 64 13 L
56, 713934, 433c450. 1 13 26, 71718¢. 4339584, 64 14 a
‘ 57. 713019, 4330430, 1 13 27. 717964, 4338449, 64 13
5¢. 713661, 433¢319. e 13 2o, 7i68%u. 4335909, 6€ 2
v 59, 713784, 4330259, 1 13 29, 71157¢. 4335510, 77 12 ]
K- 6C, 714130, 433¢lyu. 1 13 30, 711731, 4337280, 7% 17
- 61, 71360, 433017¢, 1 13 31, 711y31. 4330999, 91 13 9
(- 62, T13w53. 4335096, 1 13 32, 797279. 433350¢, 1¢9 16
(. 63. 714133, 433001, 1 13 33, 71864l. 4352199, 223 12 :
- f4,  T139a0, 4329499, 1 13 34, 71981y, 4352080, 223 14 [
. 65. 714l6¢. 4329944, 1 13 35, 719730, 4345191, 220 12 §
< 66, 713%7¢. 4329879, 1 13 36. 720440, 4352350, 23 14 4
67. 71434, 4331141, 4 12 37, 72278e. 4352320, 23¢ 2
1 6o, 713930, 4331110, 4 14 38, 724781, 4352322, 239 2
R 6y, 714500, 4331079, 4 12 19, 722264, 4352100, 23¢ 14
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LT tast U™ horen CLNS w UT™ Last IMTM ortn CLNS w
4. 720vlu. 4351454, 232 13 2., 713576, 434672v, P 11
4l. 7ilav9, 43501, 23 13 29, 71961¢. 4347201, 227 11
42. 723244 4353540, 23y 11 38, 722631. 4345259, 232 1l
13, 721954, 4339620, 230 13 31, 721980, 4344tby, 232 il
44, 744520 1349021, 23 1L 32, 719750, 4342722, 23 i1
45, T2439:. 4345040, 23y 11 33, 726041, 4341700, 24¢ 11
46. 722544. 1345240, 23 12 34, 12790, 4336094, 246 12
47, 722270, 434347¢C, 231 15 35, 735190, 4340009, 45 11
48. 723061, 434601y, 221 1 36, 73414 4339351, 45 11
4y. 721234, 4346630, 231 21 37, 733739, 433733, 395 17
Su. 722764, 4346300, 231 11 36, T17260. 433C50u, 5¢3 12
s1. 7286w, 4345525, 232 13 3y, 717081, 4330350, 503 11
52, 72215¢. 4345520, 232 11 Gu. Tl7lée, 432931, 505 12
53, 723121, 4344954, 232 11 41, 716gdl. 4326651, 505 11
54, 722144, 4344330, 232 12 42, 715891, 4326675, 60 11
35. 72654C. 4346674, 215 11 43, 716142, 4328301, 6C6 11
So.  726ulC. 434666v., 225 13 44, T16L35. 4325244, 606 il
57, 724931, 434661, 235 21 45. 715370, 4328100, 6u7 12
Sg. 723874 4345966, 233 11 46, 715929. 4327641, 609 1 !
59, 72683¢. 4345690, 235 11 47. 7161uv. 4327140, 6u9 n
6u. 120264, 4345850, 235 12 48, 71323v. 4329630, 638 1
6l. 726C8L. 4344740, 215 14 49, 71330, 432919¢ €3c 11
62. 724073. 43444139, 235 11 0. 71366w. 4326470, 638 11
o3, Tl4dau. 4335349, 247 14 s5l. 713161, 432606+, 6386 1l
Gu.  T1Y7EG. 4339314, 252 11 52, 71l4bu. 4329714, 639 11
o 7240, 4330230, 252 11 53. 71154, 4328801, 62y 11
bb. 120539, 1336510. 253 11 54, 718770, 4326800u. 639 13
67. 71917u. 4337631, 255 11 55. 710830, 4327590, 639 11
68. 7TLl9b2u. 4336070, 236 il 56, 706LC.. 4326528, 639 11
69. TL567G. 433939¢. 254 14 57. 7u8S7l, 4326489, 54¢ 11
7.4, 71551c. 4326621, 6.4 12 58, 7LE651. 4325769, 64v 11
71, 71623¢. 432651¢. 61} 12 59, 7L%77¢. 432566u., €4 11
72. 714252, 4327490, 610 12 Gu, 749331, 432564°C, 64y 11
73, 71544, 4327719, 550 12 61, 7lwg2l, 4325091, 640 11
7%, I15Llec. 4326569, 650 11 62, 7C7120. 4321729, 643 12
75, FueSLl. 4330809, 156 11 63, 79719¢. 43212c0, 643 12
76, 791871 4334139, L4 13 64. 737370, 4320974, 843 11
77, T3 432932¢. 1.4 13 65. 7wb750, 4320499, 543 3
75, 705060, 4327559, 174 13 66, 759900, 4324061, 646 11
7y, Twedll. 432755¢. 144 13 67. 71836, 4323859. 645 1
ai. 197564, 4322721, 644 11 68, 71u53u. 4323224, 645 11
a1, 707941, 4320185, 644 11 6y, 71llyy, 4323121, 646 11
T .80, 4322130 644 1 Tu. TLUG3C. 4322661, 646 1
g3, 774, 4321800, 644 11 71. 711024, §32238C, 646 11
4. TuTvéu. 4321739, 644 11 72. 711220, 4325091, 647 11
85. 706521, 4319674, 702 11 73, 7118uu. 4325012, 647 14
So.  TIOLBY. 4319529, w2 12 74. 712340, 4324950, 647 17
a7, 70039¢, 4319234, 7v2 11 75. 711974, 4324554, 647 17
st.  Tutldi, 4318781, 702 11 76, 71779, 4324351, 647 11
gy, Tuduel, 4318710, 702 11 77. 710250, 4224311, 647 11
9. 706139, 431470, 742 11 78, 716960, 4324119, 647 11
91, 70494C. 431632¢. 792 11 79. 711520, 4324029, 647 11
92, Tublyy, 431746, 70z 15 sk, 711930, 4323469, 647 11
93, 706264, 4317429, 72 15 81, 714571, 4325560, 651 11
31, 7T534%. 4331164, 46 21 82, 7U5399, 4322399, 701 12
vZ. 722854, 433lutu, 47 14 81, 7vdL70, 4322339, 701 12
G3. 7199w, 4334549, 49 11 84, 706926, 4322179, 781 12
C4. 72LL50. 433450, 4y 11 85, 704560, 4321579, 701 12
45, 722931, 433611¢, S3 17 86. 706350, 4320980, 7c1 11
26, 71E6uY, 4343090, 69 11 87, 702799, 4320641, %1 11
w7, 716940, 4343480, X 12 86, 70651, 4320451, 70l 11
g6, 71564, 4336121, 69 11 89, 722870. 4320125, vl 14
Jy. Tl4666. 4337240, c 11 9¢. 7064uL. 4320070, 701 11
v, 714180, 4336209, 71 11 9l. 704359, 4520040, 701 14
1. 713324, 4337971, 73 21 92, 794628, 4319760, 761 11
12, 711819, 4336339, 79 11 93. 7U3351. 43150681, n®l 12
13, 716669, 4341529, 8¢ 12 94,  7057CY, 4319662, 7e1 11
14, 71514s. 43402 1L, 8] 11 95,  Tudedd, 4319360, " 11
15, 714342, 4340149, Su 11 96, 704741, 4319110, 7ol 1
6. TeYuub, 4341932, 83 11 97.  Tuduyy. 4318694, 7wl 12
17, 7wyoey, 4340479, 83 11 21, 72637¢. 4330140, 46 12
1s. 7112w, 4334410, 86 11 ¢z, TWT3LL. 433183, 99 11
19, Tilwod, 4332024, Y2 12 23, 649¢3¢. 4332431, 196 1
26. 709942, 4332308, 92 11 Ui, 713480, 4342039, 111 11
21.  7¢8030, 4332999, 9% 11 ¢S, GYullD. 4339629, 24 11
22, 748930, 4335669, 1ew 11 6. 644369, 4336069, 204 12
23, 718534, 4329914, 103 11 07. 647840, 433571, 204 11
24, TL9THL. 4329521, 103 11 Us. 707450, 4330424, 28 11
25. 723631, 4338499, 18 11 a9, 706764, 4337969, 28 11
26. 711611, 4346539, 217 12 L. 704569, 4337764, 21 11
27, 71475€C, 4350079, 22 11 1. 704u69, 4336329, 210 11
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13,
14,
15,
16,
L.
Lo,
19,
20,
21,
22,
23,
24,
5.
26,
27.
2u,
29,

1
v e

31,
32,
33,
4.
35.
36,
37.
38,
39.
4.
q1.
42,
43.
44,
45.
46,
47,
4d.
49.
53.
51.
S2.
53,
54.
S5.
56.
S7.
58.
5Y.
6¢.
61,
62.
63.
64,
65.
69.
67.
68.
£9.
70.
7.
72,
73.
.
75.
76.
77.
74.
79.
80.
8l,
82.
43,
84.
85.
86,
87.
8y.
89.
90,
9l.
92,

UT™ Jfast U™ Nortn
844 .0, 4336130,
Tuloly, 4339160,
699930, 4330556,
721991, 43353891,
TSy, 4335479,
703528, 4334970,
7441, 4131380,
Tuu570. 433lboe,
Tul72u, 4332460,
764339, 4331Cay.
Tulein, 4331191,
11579, 43423151,
715374, 4335912,
714510, 434450,
719959, 435242y,
Tlu22y, 4352201,
TL764e. 43496387,
717651, 4349621,
Tluyla, 434759G.
717160, 4345621,
7182¢4d. 4345280,
717978, 4343924,
724040, 4351259,
721570, 4350396,
723719, 4349820,
724140. 4340571,
722259, 4342640,
723660, 4341390,
721849, 4340640,
727489, 4348181,
729520, 4347261,
727210, 4347239,
726570, 4343989,
727151, 4314229).
725120, 4340620,
726260, 434038u,
725bY9. 433912¢.
725780, 4338241,
731261. 4352309,
731400, 4345690,
732040, 4337379,
728430, 43654679,
732379, 4362157,
73¢530. 43ble20,
74u541, 437000,
732960, 435535¢.
735810. 4354870,
737020, 4341229,
733360, 434¢621.,
737331, 4340479,
740981, 4339950, .
73453y, 4326940,
734269, 433293,
732650, 4327499,
720110, 4330450,
720930, 4329900,
715460, 4324800,
713131, 43302140,
719790, 4329u71.
720581, 4328239,
720380, 4327941.
717499, 4329150,
718490, 4326671,
719070, 4327411,
717540, 432789,
718099, 4327380,
7206320, 4325859,
71924¢., 4325659.
720550, 4324340,
720830, 4323829,
722379, 4322280,
716500, 4324900,
715511, 4324311,
706650, 4325180,
707320, 4325170,
712471, 4325889,
713540, 4325749,
713250, 4324810,
713751, 4323610,
713100, 4321460,
709980, 4320380,

CLNS

21y
211
211
211
211
212
212
212
212
213
213
21y
221
221
223
223
224
225
225
226
226
226
230
230
23¢
22C
213
233
233
239
219
239
240
241
241
241
242
242
243
243
245
3ol
Jul
304
314
320
320
407
T 407
407
407
412
414
414
513
513
522
522
523
523
523
524
524
524
525
525
528
528
529
529
529
613
613
641
641
648
652
652
652
655
655

UT™ East U™ North

91. 7lue2v., 4131890,
95. 707860, 432060,
96. 681391, 4120660,
97. 681430, 4325191,
98, 6ULO3C, 432441¢,
81, 722451, 41326680,
V2, 69243C, 4351024,
23, 69LYb0, 4339531,
U4, 697460, 4335530,
a5. 7012, 4341210,
ve, 728399, 4344921,
97, 1277171, 4339069,
8. 726594, 43132350,
SY. 6B5250, 43268599,
1. 667360, 4332409,
11, 7277¢ce. 4384720,
12, 737041, 4361780,
13. 7306019, 4379682,
4. 729164, 4376360,
15. 732749, 4374301,
1. 7336%0, 4174170,
17, 741204, 4367569,
18. 7320691, 4367991,
14, 730920, 41363589,
20, 73437e. 435422¢,
21. 736154, 4353121,
22. 734790, 4304470,
23. 741840, 4359121,
24, 744409, 4355941,
25. 741254, 4355050,
26, 744899, 4352899,
27, 739839, 4351561,
28, 5%, 4359720,
29, 741510, 4346341,
0. 744490, 4345209,
31, 747619, 4344719,
32, 741Y1¢6. 43432%.
33, 738760, 4348940,
34.  735560. 4346130,
35. 735640, 4345151,
36. 738060, 4341730,
7. 73579cC. 4341419,
. 73980, 4339759,
9. 746960, 4349120,
4. 747170, 4334291,
41, 744650, 4313501,
42, 740459, 432577¢.
43, 739829, 4324579,
- 4d—736263. 4337729,
45. 736549, 4332300,
46, 7372, 4131839,
47. 737264, 4330450,
48. 735330. 4328200,
49, 731320, 4326121,
S¢. 736690, 4325471,
51, 738191, 4325129,
52. 733919. 4320540,
53. 7380%v. 4319219,
54. 734209, 4314880,
55. 74¢15¢. 4313150,
56. 735470, 4317919,
57. 735959, 43146C0.
S8, 7384¢0, 431378¢.
S9. 744200, 4321481,
€2, 74571 4314299,
6l. 738990, 4313280,
62. 743420. 4311249,
63. 7)9sdl. 4308539,
64, 75162v. 4316671,
65, 716670, 4326080,
66, 7195z, 4322581,
67. 719770, 4322369.
68. 723270, 4317510,
69. 712904, 4314681,
76, 713131, 4312950,
N. 71139, 4310089,
72. 714610, 4309931,
73. 713390, 4309610,
74. 710980, 43c8v20,
75. 707250, 4323054,
76, 708721, 4321980,
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656
8u5
8us
8Us

45
201
202
204
U6
244
244
24Y
vl
304
3
E
366
397
7
307
i
7
319
32¢
Jau
321
322
322
a2
322
322
323
402
42
402
4u2

4@l

404
404
404
404
4C6
4C8
498
4c8
411
411
413
413
413
41)
413
415

4i5°

415

415

415
415
416
416
416
416
417
417
417
417
417
418
526
530
530
531
616
636
636
636
636
636
642
645
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17.
EER
7.
2o,
gl.
az.
83,
84,
85.
20.
87.
3y,
39,
Y.
91,
92.
Cl.
U2,
03.
gs.
6.
7.
o8.
€9.
14,
11.
12,
13.
14.
15.
16,
17.
1.
19.
2.
21.
22,
3.
24.
25.
26,
27,
28,
29,
3e.
31,
2.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42,

LT Laste UTH orti
Twu72u. 4320376,
7160, 4322430,
715874, 4321768,
7167062, 4320940,
T1lo654, 4318779,
715956, 4316319,
Tloil, 4320630,
716u50, 4316390,
716730, 4315719,
714575, 4315554,
716621, 431494¢.
717850, 4313980,
T0474%. 4323619,
765871, 432359¢,
70337, 4319640C.
23444¢. 431779¢,
738444, 4379321,
Ti727¢C. 4376861,
7408E2, 4376040,
729452, 4375249,
744400, 4374380,
741649. 4384859,
738270, 43845670,
743381, 4382969,
743920, 4381224,
749460, 4384500,
754130, 4384310,
754600, 4380530,
746839, 4375420.
746519. 4375159,
755570, 43174449,
753760, 437108¢.
754259, 4367780,
7512360, 4366170,
744899, 43Tu0s¢.
747199, 4369119,
74314v, 4367019,
746691, 4366350,
742C50, 43653¢0.
7137468, 4370112,
731041. 4369491,
734410, 4369493,
733569, 4366220,
732359, 4365396,
755190, 4359130,
754220, 4358351,
75199, 4357920,
746380, 4353999,
755564, 4353211,
751141, 4351930,
755920, 4350371,
755820, 4339089,
754670, 4334300,
754¢€3¢, 4327194,
753134, 4324499,
747270, 431419¢,
753479, 4313591,
75¢860. 4306059,

LS

645
653
653
653
653
653
G54
(31
653
654
650
658
793
703

703
38
8
1]
ics
e
39
9
309
399
e
310
314
310
v
il
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311
311
312
312
312
312
312

316

316
316
316
316
324
324
324
324
324
324
324
401
401
409
409
419
419
420
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T4902¢, 4305668,
753673, 4302799,
74480u, 4321790,
732880, 421550,
731436, 4114630,
727560, 4297220,
726521, 4307140,
723331, 4305979,
731430, 43c¢s831,
136779, 4305346,
734260, 4205260,
724611, 4305231,
715049, 4309949,
721254, 4309111,
717410, 4306919,
721130, 4326321,
714189, 4305860,
77239, 430494C,
724920, 4304940,
710730, 4384840,
713770, 4302790,
1170, 4300639,
711890, 4300411,
716115, 4298689,
717860, 4318219,
718241, 431813¢C.
719794, 4314821,
718459, 4313525,
717530, 4312180,
692980, 4351451,
697910, 435110,
693511, 4350140,
699630, 4349949,
703990, 4311199,
701516, 4307220,
1se. 43069359,
TJul24e, 430139,
699516. 4300210,
671660, 4342219,

; ~-Go T4, 4341940,
677959, 4341179,
684820, 4341160,
680690, 4339861,
674940, 4349591,
680540, 4347560,
678250. 4345510,
6E4C20. 434543C.
632480, 4344960,
6771881, 4325281,
676910, 4323969,
672139, 4322020,
67629, 4321880,
667279, 4320919,
685019, 4335591,
672560, 4335000,
676839. 4333790,
677459, 4332750,
664534, 4332370,
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420
20
520
520
520
S
520
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637
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637
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637
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Building worksheet used in the field sampling program
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AN Procedures used to check the data

o The data were checked several ways to ensure that the data base was
correct., A major check of the material type percentages and the EWIF value

was done before printing a frequency run of the entire data set.

The percentage check done was tc sum the percentage of material types

b

"',‘:;‘

«

for the three stories of the building. We needed to ensure that the sum of

L all material types was 100%. Also, during the same computer run, we

.L\: checked to see that every building had a foundation. (In some cases, the
vLQ field team had not recorded a foundation.) For these cases, the photo with
3%: each building was examined to determine the material type of the founda-
;‘ tion. We assumed 12 ft for the first story component of the building. 1In
}zﬂ addition, during the same computer run, we would print out cases where the
£E¥ building height was greater than 14 ft (assuming 2 ft for the foundation
‘*Q and 12 ft for the first story) and there were no percentages recorded for
2, the second and above stories.

L The EWIF value was also checked against the lot size and the building
,2 side dimensions. A printout of these values was obtained for every build-
fzz ing. We assumed that the building sides were the square root of the

exposed roof area and would check to make sure that the EWIF was not larger

than the building sides. There was also a check to ensure that the build-

- g Py

', »

gy ing was not larger than the lot size dimensions.

h‘»

:;j Several hand calculations were done for the building surface areas
g~

and compared against the computer—calculated surface areas. These values

had to be consistent for different types of materials for a given building.

250
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) The frequency runs were checked for a number of items. The number of
b=
,;j downspouts had to be the same as the number of rain gutters.

;" The empty footprints were noted for each sampling frame and verified
ti” against the number of bulldings expected for each sampling frame.
2 9%

jx The tally of land use and census tract numbers also had to be correct
A

re for each sampling frame,
"5 " The number of roof areas had to equal the aumber of buildings.

el The number of cases had to be the same for a given accessory. For

:ﬁf example, the number of material types and the surface area values had to be
‘ji the same for the variables of roofs, fences, downspouts, rain gutters and
<

‘1 roof-mounted apparatus. Although not every bullding had all these compon-
o
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ents, if the value was recorded, then each material type had to have a
corresponding surface area.

Strange or unexpected numbers for all the variables were always
doublechecked against the building worksheets, For example, the EWIF
values were always fairly even in value or divisible by 5. Any unusual
numbers or large numbers were doublechecked, not only for the EWIF, but for

the other variables as well.
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APPENDIX B: PROGRAM LISTING FOR DETERMINING FOOTPRINT
SIZE FOR EACH SAMPLING FRAME

program FootSize (input, output);

(Footsize is a simple program for calculating footprint size for other)
(sampling frames based on some assumptions placed in the UCBD. The]
{following assumption pertain to the UCBD :}

(1. The sample size will be 107, allowing for empty footprints in 35% of}
(the sampled locations.)

{2. The alpha or proportionality coefficient, used to scale the remaining}
(sampling frames will be set to ensure that 30% of the spacial area )
{remains open in the UCBD)

const
size = 107; (sample size in the UCBD)
frames = 6; (* of sampling frames}
alpha = 0.026051; {proportionality coefficient derived)

(from the 30% open area in the UCBD}
{density coefficients by SFrame location..change these for each city)

duCBD = 1.47e-5;
duLiC = 5.6e-5;
dUMFR = 6.9e-5;
dUSFR = 0.447e-5;
dNSUB = 2.7e-5;
dNRUR = 0.1078e-5;

{mmmwmmm***m}

var
footFt, footM: integer; (footprint size in both Feet and Meters)
Alabel ; str255S; (A 1abeler for the sampling frames)
i integer; (some counter variable OK?}

function density (frame : integer) : real,
(A simple function to return the density values to the main loop, it also)
(sets a labeler to be used in the final output table.}
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begin
case frame of
1

begin
density := dUCBD;
Alabel := "'UCBD: ',
end,
2:

begin
density := dULIC,
Alabel := "ULIC: ’;
end;
3:
begin
density := dUMFR;
Alabel := ‘UMFR: ’;
end;
4:
begin
density := dUSFR,;
Alabel := "USFR: ’;
end;
S:
begin
density := dNSUB;
Alabel := 'NSUB: ';
end;
6:
begin
density := dNRUR;
Alabel := ‘NRUR: ',
end;
otherwise
end; (Case frame of]}
end;(Adensity)

begin {main)

(Label the simple table and calculate the footprint sizes, first in feet)
(and then in meters. Print back out the label,density, and footprint}
(sizes on the current textport window)
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writeln(’ DENSITY  <FOOT>");
showText;

fori:= i to frames do
begin
if density(i) > O then (check first to see if density > 0}
begin
footFt := round(sgrt(alpha * size / density(i)));
footM = round(sqrt((aipha * size / density(i)) / 10.76)),
writeln(Alabel, density(i) : 5, footFt : S, 'ft', footM: S, 'm’);

end
else
writein(Alabel, 'undef  undef undef ');
end,
end.
50 Text I
DENSITY < FOOT> 5
UcBD: 1.5e-5 435ft  133m
ULIC: 5.6e-5 2231t £3m
UMFR: 6.%e-5 201ft  6im
USFR: 4.5e-6 790ft 2491Im
NSUB: 2.7e-5 321ft  98m
NRUR: 1.1e-6 1606ft 490m o
54 {
)
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APPENDIX C.

RESULTS OF THE FREQUENCY ANALYSIS

Description of the variables

Variable Brief
name description Detailed description
LU Land use U.S. Geological Survey land use classification, where: 11 =
residential, 12 = commercial and services, 13 = industrial, 14
= transportation, communications and utilities, 15 = industri- :
al and commercial complexes, 16 = mixed urban or builtup land, 0
17 = other urban and or builtup land, 21 = cropland and past- ‘
ure, 22 = orchards, groves, vineyards, nurseries and ornament-
al agricultural areas, 23 = confined feeding operations, 24 =
other agricultural land, 31 = herbaceous rangeland, 32 = shrub
and brush rangeland, 33 = mixed rangeland, 41 = decilduous
forestland, 42 = evergreen forestland, 43 = mixed forestland, )
51 = streams and canals, 52 = lakes, 53 = reservoirs, 54 = .
bays and estuaries, 61 = forested wetland, 62 = nonforested ,
wetland, 71 = dry salt flats, 72 = beaches, 73 = sandy areas
other than beaches, 74 = bare exposed rock, 75 = strip mines, ’
quarries and gravel pits, 76 = transitional areas, 77 = mixed
barren land. g
SFRAME Sampling frame Sampling frame, see Figure 2, where: y
1 = UCBD
2 = ULIC
3 = UMFR
4 = USFR
5 = NSUB ’
6 = NRUR .
SPOINT Sample point Sampling point number within sampling frame. !
number
TRACT Census tract Census tract number, see Figure 4, ¢
POP Tract population Total population in census tract.
DU Total dwelling Total number of housing units in census tract. \
units in tract .
Ul One-unit struc- Number of dwelling units in one-unit structures in census |
tures in tract tract. ,
ABR Area of built LaBd area of census tract in built residential (millions of
residential fto).,
ABNR Area of bullt Land area of census tract in buillt nonresidential (millions \
nonresidential of ft?). :
s
AOB Area of open Land area of census tract in open land with buildings (mil- :
}

land with lions of ftz).
buildings
4
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\i- AO Area of open Land area of census tract in open land with buildings (mil-
S land without lions of ft*).
\‘_‘} buildings
S
{ AGE Approx. age of Approximate age of the building. 1900 is the base year (year
Yo structure 0). To obtain age, add the value to [1900. Ages less than
5"\ 1900 are coded as negative values.
.: EWIF Exposed wall Exposed walls within a given footprint (ft).
N in footprint
1N
L HT Average wall Average building height (ft).
S height
A
32§. LOT] Lot size, side Lot size of one side associated with sampling point (ft).
‘:ﬁ one
L
" LOT2 Lot size, side Lot size of the other side assoclated with sampling point
A two (ft).
1"'
1?{; NBUILD Nunber of build- The total number of buildings within the footprint.
N- ings in foot-
(? print
o
° SIDE] Side one of Di-2- -ions of one side of the building (ft).
x building
fad
;:\: SIDE2 Side two of Dimensions of the other side of the building (ft).
(N building
+ B8 TYPE Structure type- Value label assigned to structure, where: O = no building, 1
usag: = 1 housing unit, 2 = 2 housing units, 3 = 3 to 4 housing
b units, 4 = 5 to 9 housing units, 5 = 10 to 19 housing units, 6
K- - = 20 to 49 housing units, 7 = 50 or more housing units, 8 =
S office buildings, 9 = commercial buildings, 10 = industrial
,:i. buildings, 11 = educational building, 12 = religious building,
L 13 = health related buildings, 14 = farm, 15 = other build-

ings, 16 = cannot identify building.

R N J
h\“ APAINT Area of painted The total surface area of the building containing painted
o surface materials (ft°).
ﬂ~f
&5& AMORT Area of mortar- The total surface areg of the building containing mortar and
ﬁfﬂ masonry surface masonry materials (ft“).
®
o ASTONE Area of stone The total surface area of the building containing stone
ey surface materials (ft°).
E% AGALV Area of galvan~ The total sufface area of the building containing galvanized
h x; ized surface material (ft©)
A
«:& AOTHER Area of other The total surface agea of the building coantaining all
o materials other materials (ft°),
K-
fj{' CAREA Exposed chimney  Exposed surface area of chimney above roof (fe2y,
4 ‘.:_ area
»
Sy
o. CMAT Chimney material Chimney material type, where: 0 = no chimney observed, 1 =
< painted, 2 = brick, 3 = stone, 4 = other chimney material, and
':r? 9 = cannot identify chimney material.
\.'"-:
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ESAREA

ERMAT

SLOPE

ITEM]

RMAT

ITEM2

SKYM

FLMAT

FLAREA

RGMAT

RGLENGTH

pSPOUT

DSLENG

FENCE

FAREA

Area of exposed
roof

Roof material
type

Roof slope

No. of vents,
flues, stacks

Roof apparatus
material

Skylights

Skylight
material

Flashing
material

Flashing area

Rain gutter
material

Rain gutter
length

Material of
downspout

Downspout
length

Fence type

Fence area

Exposed roof area of building (ftz).

Exposed roof material, where: 0 = no roof observed, | = tar,
2 = asphalt shingle, 3 = wood, 4 painted metal, 5 = bare
galvanized, 6 = tile, 7 = slate, 8 = copper, 9 = other roof
material, and 10 = cannot identify roof material.

[}

Roof configuration:
flat.

0 = no roof observed, 1 = sloped, 2 =

Number of items of roof-mounted apparatus.

Material type of roof-mounted apparatus, where: 0 = no roof
apparatus material, 1 = painted, 2 = bare galvanized, 3 = bare
alumimun, 4 = other roof-mounted apparatus material, and 9 =
cannot identify roof-mounted apparatus material,

Number of skylights.

Framing material type of skylights where: 0 = no framing
material of skylights observed, 1 = painted, 2 = bare
galvanized, 3 = bare aluminum, 4 = other material types, and
9 = cannot identify material type.

Flashing material type, where: 0 = no flashing material
observed, 1 = painted, 2 = bare galvanized, 3 = bare aluminum,
4 = other flashing material, and 9 = cannot identify flashing
material.

Flashing surface area (ftz).

Rain gutter material type, where: O = no rain gutters
observed, 1 = painted, 2 = bare galvanized, 3 = vinyl, 4 =
copper, 5 = other rain gutter material, and 9 = cannot
identify rain gutter material.

Total length of rain gutters (ft).

Material type of downspouts, where: O = no downspout
observed, 1 = painted, 2 = bare galvanized, 3 = vinyl, 4 =
copper, 5 = other downspout material, and 9 = cannot {dentify
downspout material.

Length of downspout (ft).

Material type of fences, where: O = no fences observed, 1 =
bare galvanized chain link, 2 = bare galvanized stock, 3 =
painted fence, 4 = brick, 5 = concrete block, 6 = field stone,
7 = bare wood, 8 = other fence material, and 9 = cannot
identify fence material.

Area of fence (fta).
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Major classification variables

LAND uSE DESIGMATTON

CaLue LASTL

i1
RESIVENMTLAL

i2

DLt llan ORVICEDS

12

traSTRIAL

14

FTANS CHTATION

13
THLuSTRIS CmALES

iy

Vel Te URZAM

17
2TAET LURBAM

=A% 12. 339
©I0E 1. 000
- LRTZIIS 7.3209

£oIn i 124
tea Lot #1.Q09

CRCENTTILF VALUE

AL tLo0g0
LG 12 000
2300 14 GO0

ALiD Cr3ES 337

CALlD CigM

VALUE FREQUENT: ¢ERCENT PERCENT  PERCLENT

11 13: 44 3 46. 3 46 8
12 a1 2¢. 2 e0 9 &7 7
13 L D! 13 A 10 & 78 3
14 <3 19 © 1S ¢ 33 3
i3 3 13 i3 P4
1 1 3 3 «d x
17 11 2 3 25 T 7
21 2 2.3 23 100 &
TUTAL 27 100 ¢ 10¢ O
T
________________________________________ +
I 101 I
——————————————————————————————————————— +
L
_________________ - -
r 81 I
_________________ -+
L
- —— o ———
i 41 I
--------- -+
i
____________ —
1 31
————————————— -—
T
i3
i d
4
-
1
»
I
- -
I I 1
- -
I
1L 9
- -+
{
i M : 1 1
D} ag 33 1eQ 150 &
RS R S ]
STD ERR L 0FR +EDIAN 12 C20
S1D DEV 1. 9335 VAR [&NCE 3. 520
£ WKURT 1. 999 SrEWNESS 2 23
RANGE 1G. 0QG MINIUM 1. 200
SUM 4775, 000
FERCENTILE VAL Uk, PERCENTILE VALUE
2% Co 11 900 33 30 t1 Co0
s 70 12 Cos 7% 00 13 C20
MISSING CA3ES 2
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R SAMPL ING FRARF

. - VALID Lurt
: Sr U LAbTL VALUE FREQUENCY FERCENT PERCENT FERCENT
i - sk 1 55 25 6 25 25 o
; -t 2 ®3 2% 0 24.0 49 &
. S 3 97 5.1 251 73,7
4 B 4 8 25.3 25.3 100.0
4 TGTAL 237 100. 0 160. 0
!
j I
1 ==~ - === =TS SETITID TTe seemTes Tmeee *
5 UtEG I ¥l
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{ I. I | R G ...,
2 o 20 <0 & go 100
i Fr Z3CeNCY
; 2 %01 S1D €RA . 097 MeDIAN 3. coo
] 1. 250 S1D DEV 1. 128 VAR [ ANCE 1.271
-1. 381 S E WURT 1. 998 SKEWNESS ~-. CO9
. 124 RANGE 3 000 MINTMUM 1. 000
4.000 UM 9453, 00%
VALUE PERCENTILE VALUE PERCENTILE VALUE
1. 000 25.00 1. 00C 33. 30 2. 000
3. 000 56. 70 2. 60C 7%.00 4. 000
4. 000
Vel Ty I+3ES 387 MISSING CASES o
PN SAMPLF POINY NUMBER
cum cuN cuM
va e FREG PCT PCT VALUe FRFG PCT PCT VALUE  FREO. PCT PCT
t 4 1 1 24 4 1t 39 &7 4 1 &
g 4 1 2 3% 4 1 38 &8 4 1 0
5 4 it 3 36 a 1 37 69 4 1 71
it 4 1 4 3 4 1 38 70 4 1 42
5 L T 3a 4 1 29 71 4 1 73
& N 39 4 1 30 72 4 1 74
Y] 4 17 40 4 1 3 73 4 1 s
o 4 1 8 41 4 1 <22 74 4 1 7%
7 a4 1 9 a2 4 1 33 79 4 1 78
10 4 1 10 43 4 1 <4 76 4 1 19
1L 4 1 11 44 4 1 38 77 4 1 uwo
1 4 1 12 45 ¢ 1 37 7@ 4 1 ot
1 4 1 13 45 4 1 4@ v 4 1 w2
1 4 1 14 47 4 1 49 20 4 1 ©3
1%y 4 1 18 43 4 1 %0 a1 4 1 (e
ta 4« 1t 17 47 4 1 9 82 4 1 Uus
1o 4 1 18 30 4 1 %2 8% 4 1 Gs
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3 -3 > rr e
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13 2y R R R R
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C 59 B R R X X R S LR )
=Y Y=Y TR NI
73 7 FAERRFOTHRAILIRRI IOV G PR E R BRI NN
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+ K - I + 1 + b + i
12 24 36 ag 6U
HiSTILRAI FIEQUENCY
MEAN 19 502 sTD ZRR 513 MEDIAN 59 000
~00£ D000 STD CEV VAR IANCE 775. 305
CETO5:8 299 3 E WURT SWEWNESGS - 998
S E SvEw 158 RANGE rINIMUM -50 000
Qalmum 23 710 SUM
FERCENT . E LALLE TERUINTILE VALUE PERCENTILE VALUE
19 90 00 LR D 33 30 45 000
55 30 59 300 -2 TG 75 00 70. 000
F3 S0 30 <00
JALID LASES 256 MIS5ING _ASES
thas
.{ EWIF ExPOSED WALL IN FOUYPRINT
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o UM CuM cumM
’j) VALUE  FREQ PCT PCT VALUE  FREZ PCT PCT VALUE  FREQ PCT PCT
: tJ 32 t 0 172 2 1 42 300 5 2 69
vt 50 1 Q 1 170 2 142 320 1 0 70
g 30 1 1 180 T3 45 370 2t 7
o> EDh) 1 o 2 182 3 VERYN 380 1 0 71
" 100 2 1 3 186 3 1 a7 400 8 3 75
g 108 1 0 2 = 1 o A7 410 1 Qo 75
.‘ 110 5 2 35 ile] 5 2 S50 420 H o 75
v 129 16 7 12 192 2 1 S0 430 2 1 7e
"y 22 1 ¢ 12 iv6 3 1 52 440 1 o 77
] 120 5 2 14 200 19 4 S& 450 2 1 78
- 132 4 2 e 202 3 157 480 1 o 78
o 134 1 o 17 206 3 1 38 500 3 1 79
AR 140 15 & 27 2082 1 0 59 520 2 1 80
. 142 1 0 = 210 2 1 60 540 1 0 81
x 144 3 1t 23 220 3 1 61 560 1 0 81
o. 14 s 2z r 22 i 9 ol 575 1 0 81
oo 10 5 2 29 240 3 L a3 600 6 3 84
A 152 5 2 3 o443 1 63 692 1 0 B84
e 154 1 0 250 1 L b4 700 3 1 8e
-~ 135 a 2 133 269 s T ab 800 4 2 87
N 160 16 7 <0 280 . Y 700 5 2 89
o 170 2 1 41 284 1 Y4 999 25 11 100
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MEAN
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KURTGSIS
S £ SKEW
MAX IMUM

PERCENTILE
10. 00
50 GO
0. 00

VaLID CASES

HT

= DPOINT

46

93
140
187
234
:.OA
328
37%
422
369
S16
563
510
657
703
761
798
345
892
239
984

33S 453
999400

999

563
158
000

VALUE
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000
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ONE SYMBOL EGUALS
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2 00 OCCURRENCES

IFTIEYELE L0 A0 A4 IABRBIILARARRRSERHLDARE RS
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0 20 40 60 80 100
HISTOGRAM FREQUENCY
STD ERR 18 879 MEDIAN 192. 000
STD DEV 280 028 VARIANCE 84116 291
S E KURT 1. 992 SKEWNESS 1. 414
RANGE 9s7. 000 MINIMUM 32. 000
UM 79187. 000
PERCENTILE VALUE PERCENTILE VaLUE
25 00 148. 000 33.30 159. 684
a6 70 280 316 75. 00 417. 500
MISSING CASES o
VALID cuM
VALUE FREGUENCY PERCENT PERCENT PERCENT
8 1 .4 4 4
3 1 4 3 .8
10 2 .8 .8 1.7
1z ks 3.0 3.0 4 7
14 7 3.0 3.0 7.6
1= 15 b. 4 6 4 14.0
i6 22 9.3 93 23.3
17 2 & 8 24 2
18 3 1.7 17 25.8
19 1 4 .4 263
20 39 16 5 16. 5 2.8
2 H 1.3 1.3 441
24 3 1.3 1.3 45.3
23 39 16 5 16.5 61.9
2 7 3.0 3.0 4.8
27 2 .8 -] 65.7
29 < 2.1 2.1 67.8
30 32 12. 6 13. 6 81 4
2 3 1.3 1.3 82 6
33 1 .4 .4 83 1
as 8 34 3.4 86. 4
36 3 13 13 a7 7
a0 £ 25 2.5 90. 3
at 1 4 a 90.7
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MAX [MUM 160

PERCENTILE
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50 €Q 25
F0 G0 40

VALID CASES

CALLE wALsL
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186
164

619
000
553
158
000

VALUE
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ONE SyMBSOL EGUALS APFROXIMATELY
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HISTOGRAM FREGUENCY
STD ERR 1.130 MEDIAN
STD DEV 17 363 VARIANCE
S E KURT 1 692 SKEWNESS
RANGE 152. 000 MINIMUM
SuUM »518. 000
PERCENTILE YALUE PERCENTILE
25 00 18 000 33 30
66. 70 28. 000 75. 00
MISSING CASES [o]
€ ONE
vALID
L Lt FINEFLEND FERCENT PERIENT
e ¢ 4 4
29 H 4 4
25 3 1 3 1.3
e : 8 C
40 4 1.7 1 7
435 12 4. 2 4 2
23 25 10 & 10 6
w5 1 4 .4
) s & 8 6 8
~Z : 4 4
=y 11 4 7 4 7
e 12 4 2 4 2
s 14 S 3 5 9
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GREATIR THAN 797

MIDPOINT

4C

37
134
18¢
228
275
372
369
415
443
510
597
&24
&1
558
745
752
839
28e
33
280

=0 733
120 200
4 %63
158
799. 000

VALVE
50 000
120. 000
300 000

236

.‘ 0...1“.(

N 1 4
F o 2.9
12¢ =6 11. 0
115 3 1 3
iac ) 21
140 1 .4
B 10 4.2
163 1 .4
123 1 4
200 17 7?2
23> 1 4
=223 1 q
230 t 4
258¢C q 1.7
270 1 4
23K 13 S 9
35& 4 1.7
350 1o 4 2
<30 2 .8
250 2 e
S00 19 42
&0 it 1.7
800 3 13
99 Q 3 8
FITAC 23s 100. 0 100

ORE SYMBOL EQUALS APPROXIMATELY 1. 50 OCCURRENCES
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87D DEV 222. 953 VARIANCE
s E RURT 1. 952 SKEWNESS
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PERCENTILE YALUE PERCENTILE

25 G0 00. GO0 33. 30
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- GREATER THAN 999
-
.
AN
5 COUNT  MIDPOINT
n 32 &5
o] 62 111
13 157
o) 33 203
; 9 249
16 295
- 5 341
1 16 3a7
\ 1 433
X L7 479
Y ) 50¢
, 0 571
0 5 617
9] oY-X}
i 0 709
o 0 755
N 5 801
I 0 847
~ 1 893
b 0 39
e ) 985
o
- MEAN 242. 784
K- MODE 100. 000
L\ #UATOSIS 4 000
T S E SHEW 198
M4 X ITMUM Q99. Q00
k
b
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I N e e PNy
AR L A L T
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LOT2

LOT SIZE SIDE TWO

VALUE LABEL

VALID Cum
JALUE  FREJUENCY  PERCENT  PERCENT PERCENT
50 A 3.0 3.0 3.0
&0 4 1.7 1.7 4.7
70 4 1.7 1.7 6.4
75 3 1.3 1.3 7.6
80 14 5.9 5.9 13. &
90 12 5.1 S. 1 18. 6
5 1 .4 .4 191
160 3z 13. 6 13. 6 32 6
119 1 .4 .4 33.1
120 15 & 4 b 4 39 4
125 1 .4 .4 39.8
130 27 11. 4 11. 4 51.3
160 2 .8 .8 92,1
175 4 1.7 1.7 S3.8
180 = .8 .8 54.7
200 29 12.3 12.3 &6. 9
208 1 .4 .4 &7. 4
223 1 .4 .4 &7. 8
250 9 3.8 3.8 71. 6
30C 16 6.8 6.8 78. 4
350 S 2.1 2.1 80.5
400 16 6.8 5.8 87.3
azcc 1 4 .4 87. 7
5Q0 k4 3.8 3.8 91.5
600 5 2.1 2.1 93. 6
8Q0 S 2.1 2.1 95.8
900 1 .4 .4 96. 2
399 Q 38 3.8 100. 0
TOTAL 23e 100. 0 i00. 0
ONE SYMBOL EQUALS APPROXIMATELY 1. 50 OCCURRENCES
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15 30 45 &0 75
HISTOGRAIM FREGILENCY
STD ERR 14 343 MEDIAN 150. 000
STD DEV Q2C. 343 VARIANCE 48551 22%
S E KURT 1 992 SKEWNESS 2. 059
RANGE 47 000 MINIMUM $0. 000
SUM 572%7. 000
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PERCENTILE

VALUE PERCENTILE YALUE PERCENTILE
13 00 20 Z00 25 ¢0 10<. 00T 33. 30
35 00 150 2C0 a4 70 200 632 75. 00
SC Q0 3C0. 0
vaLID CASES Zi6 MIS5inNG CASES u)
N3VILD NUM ADDITIONAL BUILD IN FOOT
VALID
VALUE LABEL VALLUE FREQUENCY PERCENT PERCENT
1 62 26. 3 26. 3
2 44 18. 6 18. 6
3 43 26. 7 26. 7
4 338 16. 1 16. 1
S 11 4.7 4. 7
& 14 S5 9 5 9
7 2 .8 .8
=] 2 .8 .8
TOTAL 236 100. 0 100. 0
1
11 62 1
- -
I
21 44 1
o et o e e et e e S = - o e +
I
31 &3 1
I
- S
41 36 1
—_—— -+
1
——————— +
51 111
——————— +
I
--------- -+
61 14 1
————————— +
I
-+
7 112
-+
1
-
8 II 2
-
1
1 I 1 D S I...
o 15 30 45 60
FRYIUENCY
MEAN 2. 797 STD ERR 102 MEDIAN
~0DE 3 000 STD DEV t 5&0 VARIANCE
KURTOSIS 324 S E KURT 1 952 SKEWNESS
S E SUEW 158 RANGE 7. 0G0 MINIMUM
MAX IMUM 8 000 Sui &&0. 000

VALUE

119. 210
300. 000

CUM
PERCENT

26
44,
71.
87.
92.
98
99
100.

ONWHENDTOW

3. 000
2. 435
. 783
1. 000




49N
G
L
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o
o '-\:
e PERCENTILE VALUE PERCENTILE VAL UE PERCENTILE VALUE
RS
A 10. 50 1000 25 ¢0 1 000 33. 30 2. 000
SAY 50. 00 3000 6. 70 3 000 75. 00 4. 000
( 90 00 5 000
:, Y VALID CASES 236 MISSING CASES 0
0
Ny
gV
'Vf SIDE1 SIRE ONE CF BLDG
\
Tl VALID cuM
p7r vALUE LABEL VALUE FREGQUENCY PERCENT PERCENT PERCENT
b 10 1 a 4 3
b 12 2 .8 .8 1.3
b 15 4 1.7 1.7 3.0
;-‘~ 18 2 .8 .8 3.8
H 20 3 1.3 1.3 5.1
. 24 2 8 .8 5.9
25 1 4 .4 b 4
- 30 28 11.9 11.9 18.2
. 35 3 1.3 1.3 19. 5
N 36 14 5.9 59 25 4
2N 40 20 8.5 8.5 33.9
X 42 1 4 .4 34.3
® 45 4 1.7 1.7 36.0
b 50 26 11 6 11.0 47.0
¥ 2 2 8 .8 47.9
o &G 13 5.5 5.5 53. 4
N 55 4 1.7 1.7 55. 1
N bb 1 .4 .4 55. 5
ey 70 T 3.0 3.0 58. 5
", 75 ] 3.4 3.4 61.9
80 e 3.8 3.8 65.7
( {0 1 .4 .4 b6. 1
. s 1 4 .4 &b6. 5
5 100 14 5.9 5.9 72.5
CY 120 2 .8 .2 73.3
Y 130 a .8 .8 74.2
' 140 1 4 4 734 &
Wy 150 5 2.1 2.1 76.7
") 175 2 8 8 77.5
M 180 1 a 4 78.0
= 260 14 5.9 5.9 83.9
5 2350 5 2.1 2.1 86.0
B, 300 12 5.1 S. 1 91 1
400 10 4.2 4.2 95 3
R 500 5 2.1 2.1 97.5
‘i 400 2 .8 .8 98. 3
bl 700 z 8 .8 99 2
° 740 i 4 .4 9. 6
- 995 1 .4 .4 100.0
- TOTAL 23s 100. 0 100. 0
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-3 ¥
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M - 1
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JGRAG Fho s ENCY

MEDI AN &G
VARLIANCE 22499 2
SREWNESS 2
HINIMUM 10

VAL E PERCENTI . R : 3 VALUVE

30 GO0 ) e C G 40. 000
B3 0 E R 100 DUy o2 130. 000

VALID UM
PERCENT PERCENT FERCENT
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R T T (R

£ -

—

R O R L LA o (ST \ W g i }
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WENHEOE= DN ENRLED~ 0D e
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\y
."‘-4
S

il
I. <

i.‘
.’\

.~ h\

BN 10 s 38 38 716
S 122 3 1 3 1.3 72 9
" 140 1 4 .4 73 3

s & 25 2.5 75.8
!_ \ 180 ! 3 4 76.3
T 220 = 85 85 84.7
N 110 4 4 85 2
A 230 il 47 4.7 89. 8
SO 320 2 34 38 93. &
NN 133 - 25 2.5 3% 2
x‘.\- 300 1 4 .4 6. 6
" 200 2 1 3 1.3 7.9

\ ) o) 3 4 8. 3
> 7 1 4 3 98 7
e 800 2 8 B8 99 o
S 539 1 4 4 100.0
B\ T s s s e s —m e
B *\ T3TAL 234 160 0 100. O
4
o
4
LY
3 ,‘ CounT  MITPSINT ONE SvMBOL Zu4uALS APPROXIMATELY 4 00 OCCURRENCES
)

.EEQ 126 D7 et RIS R AR AR R R G E RN R RN
: Jg 34 71 EER L R
MR 13 119 ees

o :3: 7 LRT e
- 21 315 sreed
L) 11 263 ses
,,'-:j 9 21y e
Ol ) KA
2% &5 Q07 s

-

v aso

N s

A% 1 3503

::\5 ) ss51

® > oL B
( 1 ad7
W ! 595

i\' ) 43
Dot 2 P e

o S 349
:‘\'f.' y 0 527
: . o 535
N 1 %33
3 o+ [ - I L S S S T §

. a0 30 120 160 200
vy HISTOGRAM FREGJENCY

I~J
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. 0 as714
. 0 41212
e o 43710
- ) 45208
:;; 0 43706
. 1 512104
[ X 1 + 1 + 1 + I . + I L+ I
F> 0 80 160 240 320 400
L. <. HISTOGRAM FREGUENCY
K-
R. - 66
- .
AN
<"

RO




W MEAN 1361 574 STD ERR 309 55t MED [AN 149 720

Y *QDE 0.9 STDh eV 1753 416 VARIANCE 22613985 3
| JURTES IS &3. 393 S E KURT 1. 992 SWEWNESS 7 118
;: S E SKEW 198 RANGE 52448. 000 MINIMUM 00 y
R MAX [MUM 22448. 000 SUM 321331 465

. PERCENTILE VALUE FERCENTILE vALUE PERCENTILE VALUE
B .

- 10. 00 [V} 25 0C 2.0 33. 30 0.0
' S0 00 149720 &6 70 385. 413 75. 00 566 316
K- 70 0C 2332. 080
, J'allID CASES =36 MISSING CASES v

Roof and roof-mounted apparatus items and material types

CAPEA TiPOSED CHIMNEY AREA f
VALID cum
N VALUE LABEL VALUE FREQUENCY PERCENT PERCENT PERCENT
8 0 114 48 .3 48.3 48,3
N 4 1 .4 .4 a8.7
. & 1 . 4 .4 49. 2
L 8 1 .4 .4 49. 8
P 10 8 34 3.4 53 0
1 1 4 .4 3.4
e 15 1 a .4 3.8
) e 1 .4 4 54.2
~, 18 2 .8 .8 55. 1
N 20 10 a2 42 9.3
N 24 1 .4 .4 9.7 |
4 2% 1 .4 ) 60.2 )
( 28 1 .4 .4 60. &
f 30 12 5.1 5.1 5.7
b 36 3 1.3 1.3 66.9
- 30 7 2.0 3.0 9.9
. 48 1 .4 .4 70.3
[ . SC 5 2.1 2.1 72. %
b - &0 11 4.7 47 77.1
- &3 1 .4 .4 77.5
- od 2 -] .8 78. 4
70 a 1.7 1.7 80. 1
v 80 a 24 3.4 e3. s A
- 30 2 .8 .8 84.3
5 100 9 38 3.8 88. 1 d
. 110 1 i) .4 80. 6 ]
r. 112 1 4 .4 a9 o
- 120 s 2.1 2.1 91.1
" 121 1 4 .4 91.%
< 130 1 4 .4 91.9 )
= 136 1 .4 .4 92.4
- 140 1 ' .4 92 8
~ 160 2 8 .8 93.6
. 170 3 1.3 1.3 93.9
] 200 4 1.7 1.7 . 9.6
v 206 1 4 .4 97.0
. 400 2 .8 .8 97.9
“ 120 1 .4 .4 %8 3
600 1 4 a 98. 7
k¥ 800 1 a4 a 99.2
Y 1800 2 .8 .8 100. 0
2 TOTAL 23e 100. 0 100. 0
)
)
¥ ]
9
g
> 1
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oY
s ."“.'
b0
,4
):;:-f
N
P LAREA £4POSED CHIMNEY AREA
St
j{ COUNT  MIDPOINT ONE SYMBOL EGUALS APPROXIMATELY 4. 00 OCCURRENCES
s
YR 197 40 RENPRBALERAVNEASERRERNRARRSERBALPERERRRBBERBRENER
.'_*'.. 24 124 ssssasn
o, 8 212 e
v o 298
v 3 304 .
- 0 470
. 0 55k
L‘_ 1 a4z
- ] 728
- 1 a:4
P 0 900
' 4 0 9Ré
A ] 1072
. o 1158
o, 0 1244
S 0 1330
" o 1314
) 0 1502
‘o 0 1385
sty 0 1674
@ 2 1760 «
s N +*. i S | SR S SUNIE S S S ¢
v o) 40 80 120 160 200
o HISTOGRAM FREGUENCY
N
‘,\‘ MEAN %8 288 STD ERR 11. 979 MEDIAN 10. 000
‘N MODE 0.0 sTD DEV 184. 031 VARIANCE 33867.372
~ KURTGSIS od. 674 S E WURT 1. 992 SUEWNNESS 7.754
( S E SKEW . 158 RANCE 1800. 000 MINIMUM 0.0
e Mo X TMUM 1800. 000 SUM 137%6. 0090
"s._,.‘
g
A ':ﬁ PERCENTILE VALUE PERCENTILE VALUE PERCENTILE VALUE
S
;'_3-'. 10. 00 0.0 2. 00 9.0 33.30 0.0
R 1 50. 00 10 Quo &6. 70 36 3te 7%. 00 §0. 000
O 90. 00 120. GO
Ml VaLID CASES <36 MISSING CASES 4]

IS B T R St i AR AT T TR AT S, S SN YA Y, s
e AR NN SR O S TN SRS SN
) y 1% LI TRt vt RN
8 e i S Lk Ch i ALt M L




[R a el T4

CHAT CHIMNEY MATZRIAL
‘ ‘ varlDd LumM
& VALUE LABEL VALUE FREGUENZ+Y PERCENT PERCENT PERCENT
! NONE 2 114 a8 3 48 3 a8 3
B~ PAINTED 1 10 a2 4.2 525
“ SRICK 2 99 41 3 a9 93 5
- STONE 3 3 1.3 1.3 95 g
x ITHER 4 10 42 42 100 0
N mmemmmee emmmeen e
P TOTAL 236 100. 0 100. 0
%
\
- 1
__,\- [o I R e P +
R NONE { 114 1
)
S e T T e s e E e T +
o R
N FAINTED i 1 10
- -
k H
e ~——— - -+
- RICK G5 -
O i ————— -
i w
. T -
! STONE I1 3
—
e I
v - ———
- JTHER I 1 10
1: -
<. 1
h-, 1. 1 1 I ST I I
p 0 40 80 120 160 200
{-- ' FREQLENCY
o MEAN 1. 089 STD ERR 075 MEDIAN 1. 000
» »Q0E 0.0 STD DEV 1 154 VARIANCE 1.332
> VURTGSIS - 613 5 E KURT 1. 992 SUEWNESS . 545
j S € SKEW 158 RANGE 4. 000 MINIMUM 0.0
i MAX TMUM 4 000 SuM 257 Q00
PERCENTILE VaL L E PERZENTILE VALUE PERCENTILE VALUE
\J/
o 10 20 0 ¢ 25 00 0.0 33. 30 0.0
") 53 50 1. 000 os. 70 2 ovo 75. 00 2. 000
y 30. 50 2 900
(o
{ VALID CASES 276 MIS21%6 CA3ES
o
. ESAREA AREA OF EXPQSED ROOF
™
o cuM CuUM CuM
: A VALUE  FREQ PCT PCT VALUE  FREQ PCT T VALUE FREG PCT PCT
("
N 60 t 0 0 2100 1 0 43 10000 3 2 &9
-5 210 i 0 1 2160 3 1 44 11250 1t 0o 70
® 300 1t 0 1 2200 1 0 44 12000 s 2 72
P> 600 2 1 2 2210 2 1 45 13000 1 o0 72
P 720 2t 3 2240 2t 44 15000 2 1 73
W 800 3 1 4 2,42 1 9 47 18900 1 o 74
j 900 1t 0 5 22%0 4 2 a8 20000 a4 2 75
A 1000 s z 7 2260 1 0 49 22500 1 0 76
2 1080 3 1 8 2380 2 1 50 25000 a1 77
P 1100 4 2 10 2400 7 3 53 26290 Tt o0 78
® 1114 1 0 10 2410 1 o0 53 30000 s 2 80
ey 1120 1 0 t1 2422 1 0 53 40000 6 3 82
" 1200 1S 6 17 2500 1 0 %4 45000 1 0 83
L
o
L W
i
’ 69
'\:
{
®
g
[}
k hE SN "s",‘-f;,‘-" S0l PO AR T AN 2% W R Pt T T G I T T R T R S
. Al o n ,('N -f,‘w" J'\-w. “ . "-,'-\1:-\'\:&\

. QA X7, > et it Tt i g e i o .
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kY
,
' 1240 1 0 17 2550 2 1 50G00 4 2 @84
A 1280 t 0 18 26438 t o -3 $5000 1 0 85
N 13C0 2 1 19 2700 10 va 60000 7 3 a8
[ 1350 2 1t 19 2750 U B 62500 3 1 89
N 1380 1 2 20 2800 =R 70000 i 0 a9
- 1400 5 2 z2 2850 P00 3T 75000 2 1 90
1 1428 1 ¢ 22 2880 t 0 sa 80000 3 1 92
‘o 1440 3 1 24 293¢0 10 38 90000 1 0 9N
‘o 1480 1 0 24 3000 2 1 % 100000 3 1 93
. 15C0 & 3 ar 3200 2 1 &0 104000 1 0 94
Vo 1532 1 0 27 3280 1 2 &% 110000 1 0 94
N 1560 t 0 2 3600 1 0 &1 120000 3 1 9%
b 10C0 1t 3 32 3000 4  Z &2 125000 1 0 9
D 17G0 3 ¢ 33 4512 1 % &3 135000 1 0 9
t 1800 10 4 138 48C0 1 0 &. 160000 3 1 97
o 1920 2 1 39 SC0C 3 1 e~ 175000 1 o0 98
&8 1950 1 0 39 S4C0 1 O &3 180000 1 0 98
h ! 2000 5 2 41 5950 1 0 &3 240000 1 0 99
- 2020 1 0 a 5400 3 1 =7 300000 1 0 99
o 2040 1t 0 oag 7000 i1 0 &7 315000 i 0100
?“ 2080 1 0 a2 7800 i 0 &7 488400 1 0 100
14
\
" COUNT  MIDPOINT ONE SYM30L EQUALS APPROXIMATELY 4. 00 OCCURRENCES
" :- 179 1163C HAABRGRBABBAISLIRRHRXRIRBPRERBRBBHRERSBHBE S BS
N, 16 334935 wwsex
1% S8170 wwes
s 7 81445 #s
s 104750 «
o S 127955 «
% ] 151210 «
‘,\' 2 174465 =
" 0 197720
o 0 22097%
A | 244230
. 0 267495
s 1 29G740
{ 1 313999
B - o} 3372%0
. 0 36050%
- 0 383760
' 0 407015
W, 0 430270
W, 0 45352%
| 476780
R R P SURE TR SRR SRR SPOI
iy o 40 80 120 140 200
& HISTOGRAM FREGUENCY
N MEAN 24709 983 STD ERR 3618. 552 MEDIAN 2400. 000
- MODE 200. 000 STD DEV  $5589. 244 VARIANCE 3090164058
; j #URTGSIS 26. 213 S E AURT 1. 992 SKEWNESS 4. 403
‘o S E SKEW . 158 RANGE 488340. 000G MINIMUM &0. 000
MAXIMUM 488400. 000 SUM 58787%6. 00
> PERCENTILE VALUE PERCENTILE YALVE PERCENTILE VALUE
= 10 00 1109. 800 25. 00 1500 000 33. 30 1700. 000
o 50. 00 2400. 000 66 70 70563. 200 75.00  20000. 000
N 30.00  765C0. 000
VALID CASE: 236 MISSING CA3ES o
U
"
o
b
..
0..
"
~
n“.
70

A




£ A

-

229

o ERMAT RCOF MATERIAL TYPE
) \‘-
".\‘-
oy VAL ID cum
?t VALUE LABEL vALUE FREGUENCY PERCENT PERCENT PERCENT
. T4R i 15 6. 48 6 4 & 4
o ~SPHALT SHINGLE 2 tie 53. 4 53. 4 59 7
o PAINTED META F 11 4.7 4.7 64 4
AN 34RE GALVANIZED S 4 1.7 1.7 66. 1
SN TILE 6 4 1.7 1.7 67.8
- SLATE 7 5 2.1 2.1 69.9
; NTHER s e 30.1 30.1 100. 0
\ - — -
-y TOTAL 23e 100. 0 100.0
ay
L\
W ,
"h"‘ ] :--— +
W TR 113
4 T
L) @ —~mome—mme et ——— ————— -
] ASPHAL T SHINGLE I 126 1
s meTsTmSsss s T -————
i3 ;
':' q ==+
'.. PAINTED META I i 11
oY .;--
. 5 =»
S BARE 3ALVANIZED I1 4
8 .
e !
.--?, & -+
o TILE 11 4
o -+
[\ 1
( 7 -+
. SLATE (I 5
oS -+
- i
= g omemonnin e -
. OTHER 1 711
*_'_ - e " - +
o :
:) : 1. . B SR ... 1
5 40 &0 12¢ 160 200
W = REQUENCY
R
"
s
‘)‘? MEAN 4. 360 STD ERR .210 MEDIAN 2. 000
bﬁ ~0DE 2 000 STD o2&V 3 22¢ VARIANCE 10. 419
- “URTCSIS -1. 47 5 € WURT 1,992 SKEWNESS . 635
- S E SKEW .158 RANGE 8. 003 MINIMUN 1. 000
;8 MAX [MUM 9. GOO sUM 1¢2% 000
“I
-: PERCENTILE VALUE CERLENTILE VALUE PERCENTILE VALUE
! %f 10 60 2. 000 2% 29 2. 000 33. 30 2. 000
N 50. 00 2. 000 88, 3 6. 000 75. 00 9.000
o 9C 00 9 000
7
Y “*aLID CASES 234 MISSING CASES ¢
wl
ﬂi.i
>,
I a'
ey
9.
TF
o
By v
gl
A 71
< (.
@
LR~
) l.:'
s n vy gy, ™ v ; ~ - -
.‘,... )-J'.\' H e e o b D AP S e %.:-('J‘J'J‘J‘J‘- Al e AR St A N
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£hrelt
P
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o g (o eed
T 2

0y .A
[t R :.'J
et tat (=)

3@ 5

-..

fad %

P XA

‘-
wlr

DA -

-
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_
1.”{(

SLOPE INDICATOR: ROOF SLOFE
VALID
vALUE LABEL VALUE FREQUENCYy PERCENT PERCENT
1 160 &7 8 67. 8
a 78 32 2 32.2
TOTAL 236 100 O 100.0
{
1 160 1
!
e —————————— -
1 76 1
___________________ -
{
1 I.. .1 D U 1
[¥] 3 80 120 160
FRL .GENCY
“EAN 1.322 STD ERR . 030 MEDIAN
~ODE 1. 000 STD DEV . 848 VARIANCE
- URTOSIS -1. 424 S E KURT 1 982 SKEWNESS
: E SKE < 158 RANGE 1 000 MINIMUM
AL I MUM 2. 000 Sui 312. 000
SERCENVILE VALUE PERCENTILE VALUE PERCENTILE
10. 02 1. 000 25. 00 1. 040 33. 30
30. O 1. 000 &6. 70 1. 000 75. 00
90. OC 2. 000
valLlD ' ASES 236 MISSING CASES GO
S Temt NQ OF VENT:Z, FLUES., STACKS
VALID

VALUZ LABEL

valLUE FHEIVENCY

0 76
1 14
2 89
3 a8
4 a8
s 4
6 3
7 é
-] L)
10 8
12 4
14 1
13 1
18 1
20 190
22 1
25 1
28 1
30 1
40 2
67 1
TRTAL 234
72

cum
PERCENT

&7.8
100. 0

200

1. 000
. 219
767

VALUE

1. 000
2. 000

UM

PERCENT PERCENT PERCENT

32.
-]

2s.

11

rUCRREW

PO EPPENSERIBNANSNEIOIN
ADDLEEBNEPENDBNR-NBIOON

e,
ﬂf

[w]
Q
o
[

e

)
O

32.
38.
63.
75
78.
80.
82.
84
86.
89.
91.
91.
92.
92.
97.
97.
97.
98.
98
99

100.

O NWINODEIUDANRN»™HO~=N




CCOUNT MIDROTHT ONE SYyMBOL EudailS APPREOXIMATELY 2 00 OCCURRENCES

O

S D0 e RCRBIIOFAT T IR o I RS G AR AR AF RSB E RS ERA A RS R
J 28 SRR I0RASIIRGBOOIDINITRNBARAGASARURRAIARARFRARA
s &7 TeICGNSRES
10 CO P22 )
12 33 w#ee
16 &7 =
-2 00 . *a#
=3.33 #
2o 7 %
30 0 e

7]

-
~OUOGCGOOUOMNGORrN~OROD 00U O
o)
o
o
~

5C 00

bo &7 =

+ I « I ..+« 1 .+ LI
40 &0 80 100

HISTIGRAM FRE (JENCY

Cren

2

Cio—

5TD ERR 43¢ MEDIAN 2. 000
=0LlE o] STD TEV EAN-X VARIANCE S8. 869
KURTAOSIS . 870 S E nURT 1. 992 SKEWNESS 4. 035
S E SAEW 133 RANGE &7 02C MINIMUM 0.0
MAXIMUM 47 Q00 SUM 399 00C

M Fabv

Sy
L
w

)
Y]

PERCENTILE VALUE PERCENTILE VALUE PERCENTILE VALUE
10 00 Q.0 25 09 ¢ 0 33.30 1. 000
50 €0 2. 000 64.70 3. 00 75.00 3750
50. Q0 12. 500

VaLiD CASES -36 1MISSING CASES -

73

AR ATy ,-.-,-”r.-'-““.(-" ATt P R
o~

\ f,
: l'!‘o.f.l o" ""0. 0-"0 b0 Oa‘ (N "h'.'n“h 'o faat.




VALUE LAGEL

NONE

FAINTED
] SARE saLvanfZED
JARE Arumnum
JITHER
CANNQY (D

NONE

AR 1
FAINTED

Lz.k)i

BARE SALYVANIZIE

>
i Rl
r"-' Fy

-
S

3
ALUMINUM

o

[ Rolifh

Va

BARZ

Py
v
.

,_
Riede

GTHER

r i g
e
’..-‘-'lvl s

[=3
CANNOT ID

b 2

:.PNa

l. l’&

x
b

a4 A

MEAN
" ORE
“USTOSIS
3 & Swel
NAs IMuM

bt R

031

017
18
. 090

NS
.

-
v "
J\

a2
e

e

PERCENTILE valuE

>0 Lo
0
ay

00
2 0C0
4 000

10 00
50. 60
70. 00

)

VALID CASES

- - W
' 9% B )
A oy ;‘“2
Al N l‘rl1 IAl l_‘.l‘.

.‘r'.‘.'
- :xl

l-' l\’ 15‘
¥ . r a

-« f
L R A

g ..(‘

14

oA e Wt RS

"-"i;"\f\ R gt "/r"‘

AFO0F APP MA

ey g

iy f P .,1. .
(3 y 3, () {
'0 R A s .0,':0"3'}. .'a’f.‘t’.'t AT AT

TERIAL

VALID

VALUE FREGUENCY PERCENT PERCENT

32 32.
15.

30

M )

W—=ocuum
W uwwn

I . 1
30 60
FREQUENCY

MEDIAN
VARIANCE
SKEWNESS
MINIMUM

134
5374
292
[ofuln]
L0092

5TD ERR
37D DEV
S E KURT
RANGE
SiuM

PERCENTILE

PERCENTILE VALUE

33.30
75. 00

0.0
2. 000

25. 00
&b. 70

MISSING CABES 0

74

B LY. )

R

RGN %
v ‘\.G‘ s"\"‘c.":f'.

{0
.'h" "l

WS,

',_l-

KNS

"\‘\l"

cum
PERCENT

32.2
47
79.
85.
98.
100

oNTOown

VALUE

1. 000
2. 000
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qu AApte gtiiatit gty - )% ot plavoiet Eatiat Act gk gediiot 'y b g i gl
)
b
A
‘ »
\' ITENZ N0 OF SKYLIGHTS
“
l‘xl‘
S VALID CUM
Ny VALUE LABEL ALUE FREJIVENCY PFERCENT PERCENT PERCENT
Y_ B 235 99. 6 99. 6 99 &
kW) 2 1 a 4 100. 0
'_-j —————————————————————
A TOTAL 236 100 0 100. 0
D
H",)
"-3‘ i
M +
\ ool 235 1
v.;, ------------------------------ +
& 1
i) -
) 211
2 M
" ¢
P 14 ) I R . ... .. .. I
f o] 80 1&0 240 320 400
L FRE :ENCY
¥ 'J
e MEAN 068 STD ERR ocs MEDIAN 0.0
-j ~OCDE 0.0 STD OEV 130 VAR IANCE 017
" #JRTCEIS 136,000 S E aURT 1 992 SKEWNESS 15. 362
W S E SHEW 158 RANGE 2690 MINIMUM c.0
" MAK IMUM 2 000 sum 2,000
L
hy PERCENTILE VALUE PERCENTILE JALUE PERCENTILE VALUE
1
4 10 00 0.0 25 0% G0 33. 30 0.0
N 50. 00 0.0 se. 70 0.0 75. 00 0.0
N 90. 90 0.0
oy
t. VALID CASES 235 MISSING CASES O
L sS4 (M 37l IGHT MATERIAL
[\~
L
o VALID CuM
> VALUE LABEL vALUE FREQUENCr PERCENT PERCENT PERCENT
- 50D MATERIAL 0 235 99. 6 99. 6 99. &
. 34RE GALVANIZE 2 i .4 .4 100.0
. raTAL 23s  100.0  100.0
- .
Q —remme— e e ——— e — - - +
q NO MATERLAL 1 235 1
A-' ----------------------------- +
. T
.~ 2 -
- BARE GALVANIZE 1 1
"’ +
» I
¥ .. o1 A S S ... .. I
q 0 80 ) 240 320 400
FREQUE 4CY
WEAN 008 STD ERR 003 MEDIAN 0.0
e MODE 090 STD DEV 130 VARIANCE .017
‘ »URTOSIS 236 GO0 S E KURT 1. 942 SKEWNESS 15. 362
'3 3 £ SKEW 158 RANGE 2 600 MINIMUM 00
* MAX [MUM 2. 000 SuUM 2. 000
s 75
)
i,
¥
(]

& y’ﬁ-\“y,.p "\"\ Lol t-’-_ -

5 0 |‘| l i l oy
,1_“‘. ',(' '.‘ l.' |q‘. A '. !,. l,..t ‘\g.gﬁ‘..' '| .‘ .’, ..!'
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a 272

=%

ol ol W 0
S R

R4

.
te @

R D
JRCIS A |

&
.'ll_l‘l .

grgéf.‘f

80N

FERCENTILE VALUVE
FEVIR IS [V
50. 00 o0
SCG0 o0

VALID TASES 2l

FoaT

ND MATER {aL
PAINTED

BARE JarvanIZeglDd
BARE ALuMNL
OTmER

CANNOT 1D

G
NE MATER 2 AL

1
FAINTED

-

&~
8ARE FalLYANIZED

3
BARE ALUMIMNU

CANNOT 1D

MEAN 763
=3DE [<]
WURTCSES 2 L4
S E SYEW . 193
Max (MM I 20
PERCENTILE VALUE
19. 00 00
50 GO [0 ]
30 00 2. 300
VALID CASES 236

FLASHING MATER AL

PERLENTILE VAL UE PERCENTILE
25 J9 YRy 33 30
b& 70 G. O 75. 00
MISSING CAZES ]
VALID
vALUER FARES ENCY PERCENT PERCENT
3 l&0 703 70 3
1 10 4.2 4.2
2 a3 139 2 ig 2
3 4 17 1.7
3 ? 38 3.8
3 4 1.7 1.7
TLTAL £36 100. ¢ 100. 0
i 166 1
I
—~———
I 110
—~——
14
............ +
i 43 1
____________ -
i
-
il 4
-
———
P
——
[
-
i1 4
-+
{
1. I R S 1. . I
v} D] a0 120 160
FREQUEHCY
ST ERR 099 MEDIAN
STh gV 1548 VARTANCE
S € RT 1. 992 SAEWNESS
RANCE 2 000 MINIMUM
Sui1 192 009
PERCENTILE VALUE PERCENTILE
25 00 Do 33. 30
6670 00 75. 00
MISSING CASES [v]

76

VALUE

0.0
o0

cum
PERCENT

o
cwuvwoe

200

ocwmo
[N JANe]
O

vaLUE

9.0
2. 000




» "B\ Y IR TR T PO PO Y G Ty (! e pi A o 4 “ uaf ok vy ¥ B

*!

S

B

: g F_AREA FLASHING AREA 4G FT

‘L‘

1
S8 vaLID UM
2 VALUE LAGEL VALUE FuEICENTY  FERCENT  PERCENT  PERCENT
«
5 o Lo 70 3 70 3 70 3
\ 1 1 4 4 70 3
[ 2 & 2.5 2.5 73 3
-,; 3 15 4 2 3 2 775
Yo 4 12 S 1 5.1 82 &
3 < 5 S 2.1 2.1 84 7
K™, & 3 13 1.3 86 O
h 7 2 2 & B& 9
% 8 4 1.7 1.7 as. 6
+ El 1 .4 4 89. 0
! 10 & 2.5 2.5 91.5

o » 15 1 4 4 91. %
o~ - 3 1.3 1.3 93. 2
& 24 2 8 .3 94 1
WON 5z i -4 .4 94.5
N ol 1 4 .4 94. 2
# 180 2 .8 8 35 8
Fa 147 1 A P 36 2
\ 300 1 .4 .4 Q6 6
> 396 1 4 4 7.0
A 330 3 1.3 1.3 98. 3

” 160 1 3 4 9g. 7
" 510 a 3 39 2

" 720 3 .4 99 6

" FREATER THei 999 $99 4 .4 100. 0
. e es | mmmmmem e

p TOTAL 236 100. 0 100 ©

-
o
c
2
S

MIDPOINT ONE 37YMBOL EGUALS APPROXIMATELY 8.00 OCCURRENCES

ou AEERREGLRRTEL R GRS EF T RR
LR
1A
164
212
240
ang
3F3
423 -
45
500
59
575
644
692
740
pgai]
836
8ud
32
Qun)
o ... + . I ...+ N SR S S O B SRV P ¢
o G 30 160 240 320 400
- HISTOGRAM FREQUENCY

[\X]
(]

'
E &
S 0O0COrOUROO HO=OC e RS

L. ~K_f.LfL’.L ?.’ ’

)
-
]

A
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